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0 U R © Roy Highneſs's Err ab. Con- 
Auſcenfon to Subſcribe the Statudes ß 
-''' the Royal Society, as one of tbeir Fel- 
vis, „ Commands 175 Tribus from every 
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The Epiſtle Dedicatory 
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Foy This, Sig, I humbly bope, 3 in 
ſome meaſure excuſe the Preſumption of laying 
| theſe Papers at Jour Royal _ Highnels's 
Feet. They bave unavordably, in this Abridg- 
ment, loſt much of their Original Beauty : But 
the Order wherein the Rematung Subſtance 
u Diſpeſed, will give Yonr Royal Higt 
neſs 4 Nearer Proſpet of the 6 


'tboſe Studies J's 0 tbe ne to Prq- 
tect. 
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It was a Noble Deſig 127 Jyyrehy of their Roy- 

al Founder, by Incorporating this Scie- 
ty. to Perpetuate a Succeſſion of Uſeful 
Inventions : But the Diſcouraging Neglect of 
the Great, the Impetuous Contradictiom uf abe 
Ignorant, and the. Reproaches of thy | \Unreaſy- 

. nable, bare unbappily Retard dem in 
their Purſuit. of thoſe Great Ends. Jo Reſtore 
them therefore to their ſuſt Vigaur, 1 4 Glory 
reſerd for Tour Royal Highneb ; ; And al- 
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The Epiſtle Dedicatory. 


Peady," Str, we feel the C bearful Tuftuence of 2 
Returning Spring. | 


6 The” Commands for Royal Highnefs has 
given, for Publifbing, at Tour own Expence, a 


moſt Magnificent Uranigtaphy, (far exceed- 
ing that of all the Arabian Princes, the Noble 


Tycho Brahe, and the Induſtrious Heveli- 


us) cannot fail of ſurprixing Eſlects. All Art 


and Nature will exert their Powers upon this 
Occaſion, to keep pace with Aſtronomy ; par- 
ticularly Navigation ( being under Tour Roy- 
al Highneſs. : Immediate Care) will Induſtri- 
ouſly apply thoſe Accurate Obſervations zo 41 
Nautical Purpoſes, and by ſome Familiar Me- 
thod, Deliver the Anxious - Seamen, from the 
Fatal Accidents that frequently attend their 


Miſtaken .Longitude. 


Thus, SIR, the Munificence of the Prince, 
and the Vigilence ef the Lord High Admi- 
. . | + ral, 


1 he e Epiſtle Dedicatary. 


ral, will be equally 4 Bleſſing to the Preſent, and 
to all Future Ages, 


May Tour Royal Highneſs ever meet with 
with Returns of Gratitude, Suitable to the Uni= 
verſal Beneficence. So Viſbes with great 
Si incerity, | 95 


May it pleaſe Yowr ROYAL HIGHNESs, 
Tour RO YA. His NE 


Moſt Faithful, ond 


Moſt Obedient Sean 0 
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THE 


le R E FACE. 


; 1T H E Philoſophical Tranſactions having met with 
i Tears, it would be a Needleſs Trouble to give 


General Applauſe and Encouragement for many 
any Hiſtory. of them : Iis enough. to ſay, That many 
of the Diſcourſes were Compos'd, and All of them Col- 
lected and Publiſhed, by Particular Members of the 
Royal Society. 1 ſhall therefore employ theſe very few 
Pages, only 10 acquaint the Reader with my own Conduct 
in this Abridgment of them. 

Vhen firſt reſolv'd upon this Undertaking, Thad Two 


3 Sorts of Readers in View, whom I was deſirous to ſerve ; 


Thoſe who make uſe of Books ſor their private Inſtruction 
or Entertainment, and thoſe who conſult them in order 
to publiſh ſomething of their own. To @ Reader of the 
Former Claſs, I thought it ſufficient to give him the Subflance 
of ſo many curious Papers, in ſuch Order as would beſt ſuit 
with the Courſe of thoſe Studies that might Denominate him 
a General Scholar. But for the Sake of the Latter, J have, 
in the Margin, given the Title and Author of each Paper, 
and Directed to the Number and Page of the Tranſactions 
or Collections, where he may meet with the Original it ſelf. 
Io the former I deſign d this Abridgment to be as He- 

ul as the Volumes at large, and to ſerve the Latter, In- 


lead of a not inconvenient Repertorium: And in the Pro- 


YZ ſecution ef this Deſign, I have generally confined my 1 
= :0 theſe Rules. t * 


The PREFACE. 5 

I. I have not only Retain'd the Eſſential Parts of the 
Diſcourſes, bur I have kept in many Places to the wery 
Words of their own Authors, (except where I was Forc'd 
to Vary them a little, to preſerve the Connection:) For, I 
thought it very unwarrantable to Obtrude any thing of mine 


under the Name of another Perſon 
II. Bat to Shorten the whole Work, wherever I found 


any Perſonal Addreſſes, Long and Unneceſſary Excurſions, 
or Pompous Citations of Books, I have taken the Liberty 


to SupPreſs them, yet, I hope, without Injuring the Force 1 | 


of the Author's Reaſoning. | 

III. I have Omitted al! Accounts and Extracts of 
Books, which now, after ſo many Tears Publication, ſeem 
almoſt Uſeleſs : Tet, to put the Readers in Mind of them, 
eſpecially ſuch as are about to Furniſb or Enlarge their Li- 
braries, [have added a Catalogue at the End of each 


Chapter, 10 which they chiefly belong; end ] have alſo di- 
"rected them to ſuch Additions. Emendations, or Refuta. 


tions, as onght to be conſulted, when thoſe Books fall an- 

der their Examination. | 
IV. I have alſo Omitted all Heads of Enquiries and 

Experiments ſimply propos i, without further Proſecution; 


Believing that the Anſwers already given to many of 


them, and other Diſcourſes upon the ſame, or the like 


Subjects, will ſaſſicientiy direct the Notice of an Inquiſi- 


tive Reader. = 
V. The previous Calculations of Eclipſes, Lunar Appul- 


| ſes, and Satellite Eclipſes and Occultations ; 40% Tide- 


Tables, and many other curious Papers of that kind ; have 
long ago Out-liv'd the Reaſon of their Publication. 
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 Abridgment obliged me to Omit, I have, at the End of 


The PREFACE. » 

VI. An Simple Catalogues oli | 
of Shells, Minerals, Plants, Animals, Gc.) without particu- 
lar Deſcriptions of them, are little Inſtruftive : du rhief- 
ly ſerve to enlarge the Hiſtory of the Muſzum, where 
they are Depoſited ; which is zo Part of the Deſign of 


theſe Volumes. 


VII. I have commonly omitted ſuch Papers as have been 
collected into Juſi Volumes by their own Authors. Fer this 
Reaſon, I have omitted ſome of thoſe ſurpriz ing Microſco- 
pial Diſcoveries by the Famous M. Lecuwenhoeck : But 
I further confeſs, | was alſo leſs inclin d to inſert them 
here, becauſe moſt of them Treat of Subjects not at all con- 
venient (in my Opinion) for Common Reader s. 

VIII. But, to do all the Right I could ro the Ingeni- 
ous Authors of thoſe Papers, which the Limits of. this 


each Chapter, Annexed their Titles, and ſome times a ſhore 
Account of them. | WET: | * 

| Theſe are the Rules I have carefully obſerved through the 
whole Conduct of this Tedious Work: Wherein I have faith- 


fully aim d at the General Good of all ſorts of Readers; if 


I have fail d in the Performance, tis for Want of Judg- 
ment to q it Better: But I am bold to ſay, That if a Kind 


Reception of this ſhall encourage a like Abridgment of 


the Foreign Philoſophical Journals, in the Same or a Bet- 
ter Order, it will much Facilitate the many Diſcoveries 
fill ready to Reward the Labours aud Expences of all 
Induſtrious Promoters of Natural Knowledge. 
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ADVERTISEMENT 


Of the BOOKSELLERS 
Io this Third EDITION. 
HE Philoſophical 'Tranſaflions „ ſince the Year 1700. ha. 


] viog been abridg'd and diſposd under General Heads, 

(after the ſame Method with this Work) by Mr. MOZ7T E, 
and. by him publifhed in Two Volumes: We thought it would 
tend to make the whole complete, if the ſeveral Indices of the 
Five Volumes were joined together; by which means, the Rea- 
der will have but one Trouble in ſeeking any Particular he has 
Occaſion for. To this Purpoſe we have taken Cate, that in the 
Contents, the ſeveral Tracts ſhould be inſerted and referr'd to 
under their proper Chapters; and that in the Index of Authors 
Names, and the General one of Matters, the whole ſhouid be 
plae d in Alphabetical Order. At the Head of each Index, Di- 
rections are given for diſtinguiſning the Matters occurring in theſe 
Three Volumes, from thoſe in the Continuation. 


ed in Roman, and the Authors in the Italick Character, are to be 
found in the Continuation. INTO 
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$. 1. Conſcribatur Conſiliarius Mathematicus (ita appellare libet) qui ad 
tres haſce Quzſtiones reſpondeat. 1. Qui, qualeſq; Fructus ex ſtudiis Ma- 
thematicis { 17 2. Quænam aſſequendæ tam fructuoſæ ſcientiæ Auxilia 
jam extent? z. Qui Ordo in utendis iſtis Adminiculis obſervandus ? Iraque 
continebit. | | a 
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Mathematicarum, deque ingentibus utilitatibus, primo ad ipſarum ſtudioſos, 
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catorum, vel Manuſcriptorum in publicis Bibliothecis deliteſcentium, pecu- 
liaribus, cuivis Generi, numeris appoſitis. 2. Catalogum Chronologicum 
omnium Mathematicorum celebrium ſecundum ordinem Annorum quibus 
ſinguli vixere, additis ubique annis quibus 1 * I ſorum primo excuſa fu- 
ere. 3. Catalogum ipſorummet Operum ſecundum ordinem Annorum, 
quibus ulla Lingua impreſſa fuere. In quo concinnando ita procederem, ut 
notato Anno Domini ſubjungerem, more uſitatorum Catalogorum, Nomina 
omnia Mathematicorum Librorum in ulla Gente aut Lingua iſto" Anno tdi- 
torum, 1. Indicando tamen in ſingulis, rationem Voluminis, hoc eſt, non 
tantum magnitudinem paginarum (e. 5 470. 820. &c.) ſed earundem ſum- 
mam, ut moles totius Operis fic facile cuivis pateat. 2. Ante ipſummer 
Titulum exprimendo Annum, ad quem retroſpicere oporteat cogniturum 
quando opus conſcriptum, quando hac illave Lingua ultimo editum fuerit. 
3. Notando in Margine poſt Titulum, 1. Annum quo opus aliquod proxime 
Typis exſcriptum fit. ' 2. Numerum, qui remittat Len ad Synopſin 
prima ſtatim Catalogi pagina delineatam. Quorum Numerorum cio 
quilibet e Veſtigio omnes unius argumenti libros Mathematicos percurrere 

ueat. 
I 3. Conſilium, inſtruens ſtudioſum, de optimis in quolibet genere libris: 
Quo ordine & quomodo legendi, quid obſervandum, quid evitandum in 
lectione quorundam Mathematicaſtrorum, quomodo p um, omniaque 
memoria tenenda. | | 

4. Paræneſin, Primo ad omnes, opibus, otio, & ingenio horum Studio- 
rum capaci inſtructos, ut, 1. Cum ingentium commodorum ad ipſummet 
eorum ſtudioſum & ad univerſum humanum genus inde redeuntium. 2. Tum 
etiam defæcatæ illius voluptatis, quæ ex ſcrutinio abſtruſarum Veritatum, 
lucta cum difficilibus Problematibus, & eorundem victoria emergit, reſpectu, 
ſerio ad ea excolenda incumbant, tanto quidem magis, quo, 3. Expeditiora 
adminicula reperta ſunt, quæ laborem, tempus, ſumptus, majoribus noſtris 
unmpendenda, nobis compendifaciant. Deinde ad omnes tum judicio ad æſti- 


r pretium, tum & opibus (æternæ noſtri memoriæ, 


ſi in prudentes ſui diſpenſatores inciderint, promicondis) pollentes ut majori 
cure ſibi eſſe patiantur hoc ſtudioſorum pen, ampliſque a0 th —.— 

lectiſſimos eorum ſeponant perficiendis inventis, ad quæ ipſo genio ſuo ducun- 
tur. Denique ad omnes Principes & Reſpublicas, qui majus ditionibus ſuis 


LF 


ornamentum vix conſiliaverint, quam operam dando, 1. Ut harum Artium 
peritis abundent. 2. Via ad eas minus hborioſa ſumptuoſaqʒ reddatur. Ipſaqʒ 
adeo Ingenia Mathematica magis innoteſcant, ———— 
In quem finem utiliſſimum fuerit, ut, 

$. 2. Conſtituatur Publica Bibliotheca, quæ & omnes ſupradictos Libros, 
& unum Inſtrumentorum unquam inventorum contineat, & præterea reditibus 
ſufficientibus inſtructa fir. 1. Ad coemenda ſingulorum librorum Mathema- 
ticorum, quæ quotannis alibi locorum foras dantur, exemplaria. 2. Ad ſu- 

non — As hens R iſthac publico 

1. Perlegere omnes hujus C ibros in Regione iſthac publico commit- 
tendos, 1. Suppreſſis quæ ab artis regulis exorbitant, ne Scriptorum errores 
Lectoribus fraudi ſint. 2. Monereq; Scriptores, ſi vetera & jam dicta tan- 
wo Sib periculo exiſtimationis ſuæ approbare i inſignia, & ſincere 
_ ionis inventa 
commendare Inventores wma ni | IO 
. Recipere, in Catalogum & per Repoſitoria diſponere unum ita 
* | mp donandum Billiothece bene compactum, 
Authoris aut Bibliopolæ ſumptibus. 
4. Promptum Reſponſum præbere cuivis ſtudioſo, circa Problema aliquod 


inquirenti, an ſolutum fuerit nec ne, ni illi neceſſe ſit actum agere, aut contra 


inventa ſua ſupprimere, metu, ne antiqua jam ſint, & forſan in aliquo Li- 
brorum elaborata. 1 

5. Recipere, &c. omnia Manuſcripta, vel donatione, aut legato Biblio- 

Diligers = generis hominibus, extra patriam 3 agentibus, Li- 

6. Diligens cum ſui i inibus, extra patri ibus, Li- 
eee ne ipſum fugiat, quidnam ibi locorum prelo 
paratum fit. | 
7. Obſervare in Conterraneis ſuis, qui docendis hiſce artibus apti ſint. 

- 8. In numerato ſemper habere Artifices omnes conficiendorum Inſtrumen- 
torum Mathematicorum & Reprzſentationum, adeoque Operationum in Ligno, 
Magnete, Metallis, Vitro, Gr. peritos. nf ; 

9. Poſt legitimum Examen, omnis generis practicis, e. g. Gubernatoribus 
Navium, Gzodetis, Logiſtis, &c. Speculative Peritiæ & Practice Dexteri- 
tatis teſtimonium re, ne poſthac, quibus hoc hominum genere opus, 
imperiti magno i damno i t. | 
Ca docuerit, in tanta multitudine librorum, mundum tantum non 
obruentium, quinam ad hanc tantum ſtudiorum 2 pertineant. Biblio- 
theca, & ipſorummer Librorum copiam faciet, & ſimul cognoſcendi ubi loco- 
rum exemplaria plura venalia ſint: Prztereaq;. promptuaru inſtar erit exteris 
& indigenis, unde extemplo diſcant, quænam ad hæc ſtudia adminicula Re- 
gio iſta fir ſuppeditatura. | 

Atque hæc meo judicio expeditiſſima Methodus eſt, utendi illis auxiliis, 
quibus jam potimur. Si ampliora deſiderentur, conveniens fuerit, ut peri- 
torum Artificum opera. 


B 2 $. 3. Con- 


| $. 3. Conficiantur & publicentur tres hi novi Tractatus 
1. Pandectæ Mathematicz, complectentes, quam fieri poteſt, 2 
methodice, compendioſe, & ingenue quæcunque ex Mathematicis libris & in- 
ventis, quæ ante nos fuere, colligi aut veluti conſectaria inde deduci potuere, 
citatis ſub finem cujuſque periodi aut propoſitionis, authoribus, in quibus ea 
itur antiquiſſimis, ſequentibuſque adeo omnibus nora inuſta, ubi vel in 
furto deprehenſi fuerint, vel mutuati eſſe ſuppreſſo unde ſumpſerint, aut (quod 
peſſimum omnium) aliorum inventa audacter ſibi arrogaſſe. Hoc ps | 
Ila Bibliotheca in multo auguſtius ſpatium contraheretur, majori 
poſtfururis laboris, temporis & ſumptuum compendio, quam inpræſentiarum 
quis imaginetur. Sed cum & hoc opus portatu minus amplum futurum fit : 
2. Comes Mathematicus, libro manuali (adeoque quam licet breviſſime) 
continens utiliſſimas Tabulas una cum præceptis de uſu ipſarum in Problema- 
tibus ſolvendis, ſeu pure Mathematicis, ſeu ad diverſas materias, prout res 
Et denique, ne in hoc quoque Eruditionis genere libris amplius aſtricti 
ſimus: Excogitetur, 3 | ms. 
z. Mathematicus aumpxns ſeu Inſtructio quomodo quilibet Mathematicus, 
laborem non exhorrens, eam peritiam adipiſci poſſit, ut fane ulla Librorum 
aut Inſtrumentorum ope, cujuſvis tamen Problematis Mathematici reſolutio 
æque facilis ipſi fit, ac alteri ſola librorum Volutatione nixo. | 
Atque hæc eſt Idea illa Matheſeos, quam, more meo, diu abhinc mihi 
effinxi, firmiter ſemper perſuaſus, tum demum feliciter magnis rebus vires 
uendæ 


thecam enim & Catalogum nummis præſentibus facile parari poſſe, quis non 
videt ? Et ſi mihi — WA contexendarum (quales ſupra deſcripſi) Pro- 
vincia demandaretur, longe duriores Leges, quam quas ibidem enumeravi, 
mihi impoſiturus forem. Delinearem, primo omnium, infallibilem Rationis 
humanæ in indagando, quodcunque objicitur, proceſſum, oſtenſo quomodo 
a primis principus ſeu elementis nunquam interrupta Serie, ad ſublimiſſimas 
juxta & abjectiſſimas eorum applicationes conſcendendum ſit. Qua arte forſan 
haud diu carerent homines, ſi in poſterum ſollicite veſtigarent, quanam ratione 
illis quos, mirantur tales obortz eſſent cogitationes, quomodo tali fini, tam 
appoſita media reperta fuiſſent. Pandectas in Enchiridion, quotidianis uſibus 
opportunum, conſtringendi ratio forſan haud plures fugerit : At ita mentibus 
ſuis cas inſcribendi, ut ne Libris quidem amplius opus t (quod Mathe- 
maticus noſter w7igxus flagitat) vires ingenii humani tranſcendere pleriſque 
haud dubie videbitur, cum nemo hucuſque, quod ſciam, tale quid vel animo 
— auſus fuerit. Nihilominus tamen remittent aliquid, credo, de in- 
tate ſua homines, poſtquam quæ roborandæ imaginationi, juvandæ 

>". ; memoriæ, 


(350 


wemoris, dirigendz' rationi artes excogitari, quai miri effectus conjuncti- 
one & jugi exercitio earum produci queant, paulo attentius ſecum conſide- 


2. Conſultius omnino mihi videtur ae præſtantius, ſi loco tanti quens:Confider'd, OR. . 
Author Idez proponit de colligendis yariis Mathematicorum ſcriptis, optimi 5 Þ, Mer- 
ſolummodo & a em Adductis primum Authoribus illis An- 1. 
tiquis quorum libri adhuc ſuperſunt, veluti Euclide, A io, Archimede, 

— 8 — cum reliquis ipſorum Fr is & Manu- : 
ſcriptis quæ nondum viderunt lucem, ac qu 3 neg Lug- 
duni Batavorum, quædam vero Rome aſſervantur. Ipſis deinde recentiores-. 
poſſent adjungi, veluti Vieta, Clavius, & noſter Herigonius. Similiter inter 
Opticos, quis ſeligeret Vitellionem, Keplerum, Aquilonium, & Dem. de Vil- 
les. Inter Arithmeticos poſt Diophantum, eminent Cardanus, Tartagka & 
Veſter Nepperus. Pro Triangulis Sphæricis & * per Logarithmos 
extant Briggius, Gordanus, Pitiſcus, Snellius, & noſter Morinus. Pro Aſtro-- 
nomicis, poſt Ptolemæum & aliquot Arabes, conducerent omnes illi qui Ta- 
bulas compoſuerunt, ſicut Alphonſus, Johannes Regiomontanus, Keplerus, 
& noſter Et ut paucis dicam, pro Fortificatoriis & Muſicis oo vel 
decem Authores — illi ſcilicet qui meliori inclaruere Praxi. 
Similiter pro Rebus Mechanicis, Viribus Motuum, Machinis, & Ductibus 


quam poſſet expeti. Et mea quidem opinione, quicquid ſpectat ad Matheſin, 
am Puramquam Mixram, ——— —— X— Sic 
omnem elegantiorem Philoſophiam tribus, & omnes Artes Liberales & Me- 
chanicas etiam Tribus Libris exponere liceret: Ideoque levi pretio ad Eru- 
ditionem quis poſſet 3 Quod autem Mathematica illa Inſtrumenta: 
attinet, parum certe prodeſſet apparatus omnium illorum quæ hactenus in- 
venta fuere. Præſtaret habere quatuor vel qui quæ nimirum optimaa 
ſunt in eo genere, & magis commoda præ — 5 — 1 21 


omnibus Palmam præriperent, & id tantum à me 82 ut aliquid Labori 
Sumptuumque Compendium harum Artium ſtudioſis a ne 
cum totius Matheſeos Perfectiſſimam Inſtaurationem optem, non aliud Conſi- 
hum, me proficiſci debetʒ quam quod tali per omnia quadret. Hdjus 
Conſilii fundamentum in univerſali ejuſmodi Bibli immerito collo- 


cc” - — — 


(6) 


care mihi videor. Non audeo quenquam ſ ſymbolum ſuum quocunq; 
modo huc conferentem, multo minus c inauditum. Et ſi meo ju- 
dicio locus ſit, vel Ineptiſſimum ſive Scriptum ſive Inſtrumentum Mathemati- 
cum dignum eſſe puto, cujus unum Exemplar, vel propter Errores, in amplæ 
cujuſcunque regionis loco certo & patente, ſervetur. Videmus enim non pauca 
ingenioſe inventa in ſuper! ſeculorum rudioribus Inſtrumentis, etiam nunc 
non obſervatu tantum digna, ſed & Imitatione, quemadmodum etiam Imperiti 
Scriptores non paucas optimas egregiorum inventorum e99e's ſagacioribus 
ingeniis præbuere; digitum enim intendere poſſumus, quo pervenire non poſ- 
ſumus. Videmus quamplurima Lemmata rectiſſime demonſtrata ab hujuſ- 
modi Scriptoribus, & tamen propter unum Pſeudographema inter fundamenta 
collocatum, quicquid ſuperſtruxerant corruiſſe. Quod ſi non ſolum falſitate, 
{ed etiam verboſitate, ſtribligine, 5c. offenſus multos rejiciendos putas, cogita 
quam varium & multiplex ſit hominum Palatum, neque omnes ex tui ingenii 
perſpicacitate judica. Sunt enim nonnulli qui nihil intelligunt niſi idem (& 
fere iiſdem verbis) dictum fir centies; his credamus mumnayiac iſtas accom- 
modatas eſſe. Et quoniam 4 Notioribus omnino incipiendum eſt, eadem vero 
non ſunt omnibus notiora, a diverſiſſimis initiis progrediuntur, ut vix repe- 
rias Diſcentis Ingenium, cujus Tyrocinio non fit jamdudum accommodatum 
Rudius aliquod Scriptum vel In tum quod neſcire nullo modo deber, 

i ſe Conſiliarium Mathematicum profitetur. Itaque Librorum iſta Per- 
ectior Collectio ſane neceſſaria mihi videtu. Os, of 

Quo minus vero nobis placent iſti Mathematicaſtri, eo magis fuerit, cur 
Bibliothecam hujuſmodi optemus, quippe quæ ſola infinitam iſtam hoc in ge- 
nere ſcriptitandi pruriginem facile coercuerit. Balbutientes enim iſti Magi- 
ſtelli qui Tyrocinia & Iuventutis captum ntes, nuſquam non pueriliter 
ineptiunt, videbunt ſat ſuperque eſſe hujus farinæ Elementarium jam pridem 
Compilatorum. Qui vero infinitis inventis Matheſin augere ſed fruſtra cu- 
piunt incautiores, tot g mod ha publice damnata, atque ludibrio om- 
nium expoſita videntes, malo cavebunt {i ſapiunt. Plagiarii vero, publico 
odio digniſſimi, non audebunt poſthac veteres aliquos L ibellos ſemel forſan 
typis impreſſos, aut aliquas tantum earum particulas, pro ſuis extrudere. Quin 
etiam illi, quibus alioqui nec Candor nec Ingenium deeflet, ad cogitata ſua 
ſatis commode proferenda, quia tamen tam multos in ſingulis materiis ſe præ- 
ceſſiſſe videbunt, ſatis monebuntur, ne alia in publicum edant, quam prioribus 
indicta. Qualia quæ ſint, ex inſpecta ampla ejuſmodi Bibliotheca, vel ſi hunc 
laborem gravantur, ex ipſomet, quem ei aſſigno Bibliothecario, facile cog- 
noſcent. Atque hz fere rationes ſunt, que conſilii iſtius de tam univerſali 
Bibliotheca pœnitere me adhuc non ſinunt. " | 


T, ihe Satiefac- * 4. Statim atque tuas Literas perlegi (Vir Eruditiſſime) non ſolum totus 

tion of Merten- fui tuus, tuæque ſubſcripſi ſententiæ, quam mihi egregie probatam teſtor; 

—_ 544 1% fed & inſolitus Ardor Animi me propemodum abſtulit, nempe ut tuum illud 
39. 01d. pag, « 

143. op quantumvis arduum Orbis Magnatibus proponendum curarem, ſi liber 

eos foret Aditus. Sed quis Regum incipiet? Hoc enim Opus Regium 

auſim appellare. 8 


5. Ideam 
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5. Ideam Mathematicam non niſi obiter inſpexi, jamq; tantum memini nihil The Je, 

me in illa reperiſſe a quo multum diſſentirem, & valde probaſſe quod primo 78 
loco omnis ſupellex Mathematica ibi enumeretur, & poſtea ipſe Mathematicus #e. 1640. 
tanquam «s r-gzus £x ſeipſo contentus deſcribatur. In cundem enim fere “ 2 4. 
ſenſum duo ſoleo in Matheſi diſtinguere, Hiſtoriam ſcilicet & Scientiam: 

Per Hiſtoriam intelligo illud omne quod jam inventum eſt, atque in libris 
continetur: Per Sciemiam vero, Peritiam Quæſtiones omnes reſolvendi, at- 

que ideo inveniendi propria Induſtria illud omne quod ab humano ingenio in 

ea Scientia poteſt inveniri, quam qui habet, non ſane multum aliena deſide- 

rat, atque adeo valde proprie wigs appellatur. Valde autem optandum 

foret, ut illa Hiſtoria Ma tica, quæ in multis Voluminibus ſparſa, non- 

dum integra & perfecta eſt, in unum Librum tota colligeretur: Neque ad 

hoc ulli ſumptus in perquirendis aut coemendis libris eſſent faciendi: Cum 

enim Authores alii ex aliis multa exſcripſerint, nihil ullibi extat, quod non 

in quavis mediocriter inſtructa Bibliotheca alicubi reperiatur; nec tam dili- 

gentia opus eſſet ad omnia colligenda, quam judicio ab ſuperflua rejicienda, 

& Scientia ad ea quæ nondum inventa ſunt ſupplenda. Atqui ſi talis Liber 
extaret, facile ex eo unuſquiſque omnem Hiſtoriam Mathematicam, atque 

etiam aliquam partem Scientiæ addiſceret. Si quis autem omnia quæ ad ejus 

Praxin pertinent, habere vellet, ut Inſtrumenta, Machinas, Automata, gc. 

nz ille fi Rex eſſet, orbis Terrarum impenſis omnibus ad hoc neceſfariis ſuf- 

ficere nunquam poſſet. Neque vere etiam illis habet, ſed ſatis eſt ſi 
omnium norit deſcriptionem, adeo ut ea, cum uſus exiget, vel ipſe facere, 

vel per Artifices fieri curare poſſit. 


II. HE Propoſitions which I ſhall endeavour to demonſtrate independen Euclid's 
from all others, ſhall be theſe; the 32d and ele 3 

moſt of the Secand and Fifth Books; the 1ſt and 16th of the Sixth; with their Co- fairy 
rollaries. In order to demonſtrate the 3 2d; I ſuppoſe it known what is meant the weft, by 
by an Angle, Triangle, Circle, External Angle, Parallels, and that the Meaſure 5 ay" 55 
of an Angle is the Arch of a Circle intercepted between its Sides; that a zu. 1. E. 
Right Angle is meaſur d by a Quadrant, and two Right Angles by a Semi- 
circle. I fay then, that in the Triangle A B C, the External Angle BCE Fig. 1. 
is equal to the two oppoſite Internal ones A B C, BAC; for let a Circle 
be drawn, C being the Center, and B C the Radius; and let CD be drawn 
parallel to A B, thoſe two Lines being always equidiſtant, will both have the 
ame Inclination to any third Line falling . that is, (by the Defini- 

tion of Angle) they will make Equal Angles with it : For if any Part of 

CD (for Inſtance) did incline more to BC than to A B, upon that very 

Account they would not be parallel; it follows therefore that the Angles 
two Parallels; but the External Angle BCE=BCD + D CE, which 
were before prov'd to be equal to ABC, BAC. Q. E. D. Hence may 


be inferr d as a Corollary, T the three Angles of every Triangle are equal 
to two Right ones; for the Angles ACB + BCE; are maka'd by a 


Semicircle, and therefore equal to two 


Right Angls ; 
20,424.31 3. E. hence are the 2oth," 22d, and 3 iſt of the Third Book, . 
Properties of Circles, whoſe D:duRtion from hence is moſt natural and 


. k. E 
8 made uſe of, to be known; 
-when one being put on the other, it — — nor is exceeded. This 
being allow ' d, I fay, the Sides about the Right Angle are either equal or 
unequal; if equal, _— Squares be deſcrib'd ; the whole Figure ex- 
. ceeds the Square —.— enuſe B C, by the two Triangles M, V, and 
exceeds alſo the Squa the other two Sides, A B, A C, by the two 

. Triangles, A B C, ner 5; which Exceſſes are equal, for M is equal to 

AB C, the two Sides about the Right Angle, being two Sides of a Square 

upon A B. by Suppoſition equal to A C, and the third Side equal to BC ; 
therefore the wh ole T 


Fig. 2. 


Fig. 3. 


obvious. 


In order ro demonſtae the 47th, I fr I ſuppoſe the Meaning of che Terms 
Angles or Superſicies are equal, 


les are equal. e 
are proyed to be equal; therefore the Square of C B is equal to the Squares 


pr the two other Sides. Q. E. D. 


But if the Sides be unequal, let the Squares be deſcribed, and the Paral- 


lelogram I. Q compleated, the whole Figure exceeds the Square upon B C, 


by three Triangles: X, R, Z, and exceeds alſo the Square L A, AD, by 


Fig. 6. 


the Triangle A B C, and the Parallelogram PQ: Which Exceſſes, I fay, are 
equal; for Z is equal to A B C, the Side OC B C, CDS AC, the 
Angle D = A, and OC D = B CA; which is manifeſt, 3 bom 
common Angle A CO, out of the two Right Angles B CO, ACD; 


fore by Superimpoſition the whole Triangles are equal. In like manner X 


is proved equal to ABC, alſo R; and the Parallelogram P Q to be double 


of the Triangle ABC: Thus the Exceſſes being proved equal, the Remain- 
ders alſo will be equal; viz. the Square of BC to the Square of AB, AC. 


QED. Manifeſt Corollaries from hence are, the 35th and 36th of the 
et alſo the 12th and 13th of the' Second. 
"The firſt Ten Propoſitions of the Serond Book are evidently demonſtrated, 


| only by ſubſtituting Species or Letters inſtead of Lines, and multiplying 


them according to the Tenor of the Propoſition: Thus, to inſtance in one or 
two, Call the 8 and its Parts B and C. thereſore A = B + C, 


. and conſequently A A =B B + C C + 2B C, which is the very Senſe of 
A EE of ale 
"os Parts. F, F, and let another Line, 8. be added thereto; tis manifeſt, 


Second Book. Thus alſo, Let a Line he cut into 
4FF+4 SEraSS= FE 2 Fat afs * 48 f. which i th 


; Tenth 5 nn 


Almoſt Ache whole Doctrine of Propartionab, n Prrpatinan, Invetlion, 


| * Compoſition, Diviſion of Ratio's, and 


Proportion ex and 

Fr the moſt victul Propolicons of r ee fenen. 
one Definition, and that is of Similar or Like Parts, Which are 
F the ſame manner, or equally contain 'd in their 
- "Wholes : Thus the Amecedents A. and C, are either equal to their Conſe- 
e if equal, 90 
* 


SY 
by the Definition of Proportionals) A and C are like Parts of B and E; 
therefore what Proportions the whole B and N have to one another, the ſame 


will A and C have, which is Permutation; likewiſe E: C:: B: A, which is 


Inverſion ; ſo alſo if from N take like Parts, the Remainders 
will be Proportional; whence Converſio and Diviſion are Demonſtrated : And 
if to Proportional you add Like Parts, the W holes will ſtill be Proportional, 
which is Compoſition, & e. If the Autecedents be greater than the Conſe- 
quents, the Conſequents will be like Parts of them, and the Demonſtration 
exactly the ſame with the former. 

5 firſt of the AY is 5 05 conſidering the mag of 
the Parallclograms, which are ing or multiplying the Per- 
pendicular upon the Baſis ; that is, taking ic Þ often . be Parts 
and Diviſions in the Baſe: Therefore the ſame jon that RX ſingle, 
hath to NX ſingle, the ſame hath R N Z, that is, repeated a 
certain number of times, to N X multiplied by X Z, that is, repeated the 
fame Number of times; which is as much as to ſay, RX: NX: : Paral. 
RZ: Paral. NZ. Now that this Propoſition alſo is true in Oblique angled 
Parallelograms, is proved, becauſe they are equal to the Rectangled ones up- 
on the ſame Baſis, and between the fame Parallels, as does thus independently 
appear; the Triangles R QX, and MP Z, are equal, for RX MZ, QX 
=PZ, RM=QP ; therefore N both M Q, R Q=MP; if there- 
fore from theſe equal Triangles you take what is Common, viz. ML Q, the 
Remainders will be equal, RXLM=QLZP; to both which add XL Z, 
and the whole Parallelograms will be Equal, RZ =. Q. E. D. That 
Triangles alſo having a Common Baſis, are in the Proportion of their Alti- 
tudes, does hence follow, becauſe they are the halves of Parallelograms upon 
the fame Baſis. This alſo is true, and the Demonſtration exactly the fame in 
Priſms, Pyramids, Cylinders, and Cones, having the ſame Baſis. 

To prove the 16th of the Sixth, I ſuppoſe the 4 Lines, A, B, C, E, to be 
Proportional, r and C to be the leſſer Terms; the fame 
way that A is ined in B, ſo is C in E, and that D is the Denominator 
of the Ratio ; twill follow then, that B is made up of A, multiplied by D, 
and E of C, multiplied by D; fo that AD=B, and CDE; draw 
therefore the Extremes upon one another, that is, A upon C D, and the 
Means, that is, C upon AD, the Factors being the ſame ; I fay, the Pro- 
ducts A CD, and C AD, are the ſame, and equently Equal. Q. E. D. 


The Problem compos d by M. Comer, (with Oſtentation Jas if 
it contain d ſomething New, tho? in reality it be nothing but the Old Bu- 
ſmeſs of doubling the Cube a little diſguis d, is eaſily foly'd Algebraically, 
a3 follows, 
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By any one of which three Series it is not hard to calculate, as near as. 
zonal Proportion of A E to BC. | As for Example; When AE is Co 


| 3 W to 
28 5 is to 4. (Whereof the Calculation follows, after that where the Pro- 
portion is, 80 3 to 1 and both by the Third Serics) 
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Le Cirde, or the turning, it; into an The” Q#adrature => 
Wr. igure, (which depends upon the Ratio of the Circle „ danny — l 
we ae its Dina or of the Gircumference to its Diameter) may Cob, N. 75. 204. , 

be uhderſtagd to-be-Fourfpldy: — exchertby-Calculationg -t by linear 
2 ction, and each of them again? may be either perfectly axact, or 


oſt, or Tihe curate Calculat call 
the Raspel. Thar ah = Chan by Gente 19 8 1 
Geometrical: That Which i is me by 
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which crroneouſly are accounted Mechanical, tho! in truth they are as Co 
metrical as thoſe which are commoniy ſo eſteem'd, tho they are not Alge- 
braical, nor can be reduced to Equations rr or of certain Degrees, 
they having Degrees proper to themſelves, which tho they be not Algcbrai- 
cal, are yet nevertheleſs Analytical. 2 | 

The Analytical Quadrature, or that which is made by Accurate Calculati- 
on, may be again ſubdivided into three Kinds; namely, into the Analytical 
Tranſcendent, the Algebraical, and the Arithmetical. The Analytical Tran- 
ſcendent is to be obtain d, amongſt others, by Equations of Degrees inde- 
finite, hitherto conſider d by none. As if & +-X, be equal to 30, and X 
be ſought, it will be found to be 3; becauſe 3 + z, is 27 ＋ 35 or 30. 

The Algebraical is done by Vulgar Numbers, tho irrationally, Velgar, or 


by the Roots of common Equations, which for the General Quadrature of 


the Circle, or its Sectors, is. indeed impoſſible. Now there remains the 
Arithmetical Quadrature, which is performed by certain Series exhibiting the 
Quantity of the Circle exact by a. Progreſſion of Terms (firſt) Rational 

ſuch as I ſhall here propoud. | 
I have found therefore, thar if the Square of the Diameter be put 1, the 


e ee eee 
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Wy | 2 Gr. To wit, the entire Square of the Diarneter being 


diminiſhed (chat it may not be too big) by a third part; and again (becauſe 
hereby too much is taken away) being augmented 5 one SAD; and in 
« (becauſe by this laſt too much is added) diminiſhed by one ſeventh ; and fo 


Tee nexe oo le, vis. 1— 3, bur the Error will be ks than — 
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greater than they ought to be, and leſs than they ought o be 


Eradtion given, and conſequently tly leſs than any Af ty. Whence ir 
Follows, that the whole Seriesmalt 5 Value. tho' the Summ of 
the whole Series cannotbeexpreſs'dby one Number, and that the Series be infinite 


ly contin 1 it conſiſteth of one regular Method of the 
whole may-fulficiently enough be conceived by the Mind. And if Fs Cu 
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3. Si tam in Denominatore, quam Numeratore, partes Affirmatz minores 
A Naga e ebe Signs ducenda erit rurſus Tangens verſus B : 
Rec Caſas cum primd'irr une | 
Si in Denominatore prævaleant, in Numeratore minores ſint, vel con- 

tra; mutatis Signis illius in quo ſunt minores, ducenda nos mote 

partes contrarias h. 6. A C, erit verſus E. 8 
128 Ac randem {i in Numeratore partes Affirmarz ſint zquales Negatis, quo- 
modocunque ſe habeant in Denominatore, a abibit in nihilum Itaque vel ipfa 
A it Tangens, vel ipſa E A, aut ei Parallela; quod ex daris facile dig- 
noſcitur. Horum autem Caſuum Variews explicari poteſt per /Equationes ad 
Circulum. | 
Sit enim Semicirculus, cujus Diameter E B, ey Ds Fig. 16. 
quo cadat Normalis DA = v. nnn BE =I erit Æquatio b y 


- —yy = vv, & ducta Tangente D C, erit AC, due Nunc 


6 6 major fit 23, cer gÞ q yerſys B: fi æqualis, fir Parallels E B; 
Wy na mad cenda eſt verſus 3 ut # 1, 2, & 4. diximus. 
Detur rurſus alius 3 unverſs, 2 uncta referri innelli⸗ Ng. 17:7 
ad rectam Diametro parallelam, & eidem æqualem, ut in Schemate. 
. N54 fir Æquatio ) dd 
367 £3.45. t e ee 
emplo ſuppoſuerimus v ſ eſſe minorem 4; 2 ducenda OM 
eee 
duceinda erit B; ut . 4, 5. Nulla autem ducenda 


ee oe ſeu Tangens foret eee benen NB en 


_ Semidiamerro, ſive 2 4 2; ut x. 5. 
Sit tandem alius Semicircukts, 3 Fig, 18. 
BE ad quam dee puntreſer edge Nyman 


Re | 
E 


 denominentur ur fupts; firBquiioyy=bv = va & 4 =, — 


Teer nab dend crit verſus B5 ff minor, ER 
* EEE CE A 4 
ug he 11 0 Apen Dex, 


8 | e deprehendi A 333hi)nt 51: iu) or n Ilg Or; 
7. "Arty, 715 ie | 


h eld tarum . * 
** K 60 eee ol cies gjuidem, ' gradus applicara ad * The The Lemmata, 1 
wien atcrum, dar dar partes ſingulares eee 9 er ee, ceding — 
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3 . 2 
uſius. 
5 F 97 +3; LEE 5 Nod facile 15990 Traun? n. 95. P. cg 


Cee SE ig ſunt partes ſingulates ex bi ee od ee e e 755 Ae. ; 
des habet E | 2 fee wor, wer minen ape, 

wer in Cubo, &4 eee el) A LA. 

bene dA AD 1 1 0K aun ie 
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(3) Si quantitas eadem applicetur ad duas alias quarum rao data Gt 
Quotientes erunt reciproce in eadem ratione data. 
| His Lemmatibus Merhodus mea facile demonſtratur, ai 
ſita ſint, qui ad illam quaſi manu ducit. 


The Teſtudo VI. 1. eANIGMA Geometricuns, De miro Opificio Teſtmdinis Quail 
Velitormis Hemiſpherice, 4 D. Pio Liſci Puſillo Geometra propyſirm.' 


> ne 


properdby V. V. Inter Venerabilia Eruditz olim Grzciz Monumenta extat adhuc, perpetuo 
Na Net. equidem duraturum, Templum Auguſtiſimum Ichnographia Circular, Ame 
Jan. An. 1693. Geometrie dicatum, quod, a Teſtudine intus perfecte Hemiſpherica, 
operitur: ſed in hac, 8 quatuor æquales Area (circum, & ſupra 
Baſin Hemiſphere ipſius diſpoſitarum) tali Configuratione, Amplitudine,/, 
tantaque Induſtria, ac Ingenii acumine ſunt extructæ, ut, his detractis, ſu-— 
perſtes Curva Teſtudinis E perg pretioſo Opere Muſivo ornata, Tetra- 

goniſmi vere Geometrici eſt ca 8 
Quæritur modo, Quæ ſit, Qua Methodo, Quave Arte, Pars illa Hemi- 
ns hæricæ Superficiei Curvæ Quadrabilis, Tenſi ad inſtar Carbaſi, vel Turgidi 
any eli Nautici, ab Archite&o illo Geometra fuerit affecuta? &c cui demum Pla- 
no Geomerrici Quadrabili fir zqualis? 


La d by Dr. 2, Accept, V. C. nudius tertius (nou kin) * tuas he 

Wallis, ibid. heri non e alias occupato, reſpondere,” iſque incluſam Chartulam. Ty- 
-j "hpi impreſſam, quam ais Flotentia te accepiſſo mihi mittendam. 

Continet ea Chartula) /Enigma 8 quod (verborum 1 

6 exemptum) hoc inquere judico Problema; Ab Hemiſphærii curva Superficie, 

* corny ger weer inter ſe * gs 4 ut Got fir «ce woof 


mi ca 


2. 187. 


71 N. i 83 15 - F 4 IN « 4+ <4 "7 . — ” 


7 inns 
on am Archie ede. "Curvam: OE, 
uobus. Circulis ejuſdem Sphere maximis, (id eſt quatuor Semicir- 
dasz Fa ue Hipp tes Chius Lunulam — 2 
us Hemi 1 — hujuſce Fotnici tundem eximatur * 
dee Setnicircuo e Lünula, R 


Quadtantibus 
eliquum dcr Qua, 
= e maximo (cui hic inſiſtit Fornix Hemiſpfræricus) Inſt 5 
præter /Enigmaticam Problematis Involutionem, ſubſit alu uid 


tamen 
g A A io) iiftortcum * iraverirt! 8. N od eft Conſtantino- 
ee Tk Hs. 


12 SCHOLIUM] Per Tipp Pera Chi dend Düne mY 
- 01.4/. ,-» , -» Phyſicorum Atiſtoedlis & S in eum locum Commentariis, indicatam, ) 
Nig. 1%. Si Semicrcuo ABD, in duos 9 BCD diviſo, aptetur 
„ eyes Ld H:& Cents Her. 
Semicirculus A DPF: Erit (propter Quadratum Rectæ AD Subduptum 
Rectæ A B) Semicirculus AD E Subduplus Semicirculi A BD; 


adeoque 


"aur, Ts - TT, A TE 2 
1 2 > OR. > FO 2 3 


een 
1 4 
4 


, * n r * Nee * 8 
1 8 Gs” "x2 8 r 7 n 5 i 2 * 
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n 


nem Polo adjacentem, æqualem Tri 
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adeoque Quadranti ACD Et (dempto utrinque communi Segmento 
ADE) e F reſiduo T u 15 C aa Taleſ- 
que quatuor Lunulæ, talibus quatuor Tri 3 hoc eſt, Quadrato toi 


Circulo inſcripto AD BG. 

Porro, per Archimedis demonſtrata, zquatur _ 
Circulis in ea Sphzra Maximis ; Adeoque = Hemifs Spice cles 8 ta- 
libus quatuor Semicirculis; taliſque Superficiei 3 Quadrans, uni 
Semicirculo. 

Circulus AD B G eſto j gender e .- Superficiei Curvæ; 


cujus 
Polus P, Axis C P, plano po Bai perpndicukrs jul Quadrans unus DP A; 
qui plano EPC per Axem 


Ponantur item TB conn Calculum) Circuli Radius R, Diameter. 


D = 2 R, Peripheria P, 
Poſitoque os 
3 * W. Triangulo) 2 R RD; 
cir ( ) I P — cui 
dum eſt x DP A (Quadrantc Superficiei vg r Curvæ, 
micirculo A BD) quo nr rang Der to Triangulo AD 
Quod cum variis modis fieri poſſit; 7.5 quz nos dudum Wenne 
Amo 1659. (ad Calcem Tratarus « de Cyc 


itus Arcus 4. 


de Plana, æquali cuivis in Su ie Sphæricæ Fi - Ci 
buf Cv Viarimss „ ſive Nr dee Sic ſimplicifſime; 1 
| Cum Superficiei Sphæricæ Parallelis Planis Abſciſſa, ſint Axis 
tis pr ia (quod de expoſita quadrantalis Cunei Superfi 
pariter valet:) Si ſumatur, in Axe C P, ut Semicirculus , RP, ad Semi- 
circulum 0 Da 


qui- 


Planum per Y Z Bafi ; peraiin, abſcindet hujus Stparkicie Curvæ 
paticici Curyz Quadrantibus, 
adjacens) toti Quadrato Baſi i ripto ; Et fic Tenſum ur 
Vel fic brevius. - Eft Hemiſphærii Su ies Curva (utpote da 
951 ai eps) = = R P; Quagratum Circulo Maximo inſeri 
udque ad hoc, ut Pad D. e (propter 


85 Patallelis Planis abſ, 2 ne 8 85 
fa 18 ans aig ta Superficies DAN e oh Eres 


PY, ut Pad 


SAN no NM 1 — RD. r E. F. 
np Z Y if = elſe ex præſump ti Ci culi Qu 2 


E. F.. 


eren r 
4 2 
41 eee 5 * 12 


ET aig 


itun ut Her » 


hot aps 45 172 


Quadrantali Arcu DEA = 4 = ; Þ; eſt Semicirculus ABD 
um ADC =; R=; RD; reliquimg; 


i Se 


tum editi, p. 122. inſerenda 
ad g. 68.) iterumq; 40 1670. ein Traftatus 4 Ae, Cap. V. . hes 0 
ir 


cie DPA. 


ur indie ge ur Þ dP — oy 


ADC. bg Oo pines 
iter Hat; æquabitur totum Abſciſſum (Polo, 


$ Cire.. 


Sant ratione- 
Lade. Price d Dum: 1d'omnino verum eſt. Jo noo: 


Fig. 20. 


Fig, 21.— 


Tig. 21. 


Fig. 20. 


quodvis QQ, (quod minus fit quam Hemiſphzrica Superficies curva). Quippe 
ſi ſumatur, ut RP (Hemiſphærica Superficies curva) ad QQ (expoſitum 
Quadratum, ſic) CP (Axis Hemiſphærii) ad PV (Axis Portionem Polo adja- 


Sphæricæ Tetragoniſmi capacem: Utpote æqualem expoſito Quadrato QQ. 


abſciſſa, Segmentis Axis proportionalia: Sumatur in DP Quadrantali arcu, 
arcus P Q graduum 60; (quod mihi Caſwellus ſuggerit) Polo P. deſcri- 


1 R:) adeoque Quadrantem Hemiſphæricæ g curve DP A dirimet 
neum, æquat Quadrantem circularem B CD; reliquumq; Trilineum PQI S 
æquale ſegmento Circuli A DE;: reliquum Trilineum PRS, æquabit 


erit Bilineum zquale toti auferendo. Sin ſumatur Qin Z (ut Bilineo von ſit 


dum cunverim per aliquot ſeptimanas donec illud conſpicerem; quod zgre 
2 


1 : < 24 ) A K 
protractas D A, GA Rectas, (quo Fene ſtrarum quas vocat utrinque dia- 
centium liber proſpectus pateat, non impeditus) extruatur Moles ſatis fir- 
ma; ita quidem ut, aſſurgente Structura, promincat ejus acies, angulo ſufful- 
ta, Circuli Arcum efficiens qualis eſt D Z, ad altitudinem Y aſſurgens. Et 
ſimiliter ad reliquos Angulos D, B, G. Atque his demum Structuris (quaſi 
totidem Columnis) ad eam Altitudinem provectis, imponatur Teſtudo, fic. 
intus excavata, ut poſſit Hemiſphæricæ Superficies; Adboque totum opus im- 
peratum abſolvitur. n N 

Aliter. Idem fict ſi, pro Quadrato Baſi inſcripto, exponatur Quadratum 


centem : Planum Z ( Baſi parallelum) abſcindet portionem Superficiei 


Idem fic aliter abſolvi poteſt: ſed majore ſolicitudine. IP 
Cum fir (ut jam oſtenſum eſt) Hemiſphæricæ Superficiei curvæ Quadrans 
DP A æqualis Semicirculo ABD; ejuſque Segmenta Planis Baſi parallelis 


ptus Circulus QT S biſecabit Axem (propter Sinum Verſum grad. 60 = 
in duo Segmenta inter ſe æqualia. Quorum alterum,, DQTSA Quadrili- 


4 


æquat Quadrantem AC D. Unde ſi porro auferatur QRS T Bilineum,, 


ADC Triangulum. Taliaq; quatuor, in quatuor Quadrantibus Hemiſphæ- 
ri, æquabunt Quadratum Baſi inſcriptum. Habebitur autem illud Bilineum 
per ea quæ nos dudum docuimus locis modo citatis. 1 
% ⅛òͥpe—T—U— y es A nt „en 
Sumpto Qubivis in Arcu DZ, (ne major fit DQ quam DZ;) & quanto 
deficit Quadrilineum DQTSA A toto auferendo, rantundem ſuppleat Bili- 
neum QRS I: Reliquum æquabit ADC Triangulum. 2 1 
Et quidem, fi ſumatur Qin D (quo evaneſcat Quadrilineum) ſumendum 


opus) #quabitur Quadrilineum toti auferendo. . 
Eademque emnia (de Quadrilineo & Bilineo quæ ſimul Ie. totum 
e ee accommodanda erunt (mutatis mutandis) ſi, pro Qua- 
drato Baſi inſcripto, ſubſtituatur QQ Quadratum' quodvis; quod tota Su- 
perficie curva Hemiſphærica non fit maus. 
Poſtquam hec ſcripta fuerant, erantque ſub prelo, reſcivi tandem huic ei- 
dem Problemati reſponſum dediſſe Cl. V. D. Leibnitz, illudque in Actis Lip- 
ſicis oomparere pro Menſe Junio, 1692. Quod fecit ut ſufflaminan- 


. 


tandem obtinui. ins in l. Virum juxta mecum ſentire, non eſſe Pro- 


3. Enigmatis 
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., 4 cox i 260 m 4 4 4. uon 3 A644 


O — Aube Provemaci den Gee 80 
Gd —— — & MenſuraTiſtu- 
diu mme, ad Sereniſ. Errurie Prin 


n 
—— —— 


born reborn — —— 
| Puſillo Gromerra nar 15¹⁸ 
N | 1. * 


— e h.. 


1 re quorum ron 
munes Sections cum. — ACBD ſunt Circul B LEG, AHE T, da- 
metris E B, E A. def; B ——. — 
v. g. ſuperiori A CB elſe per Cylindros p. 
bilineares, duas ſcil. in parte antica & duas in quale nic & 
liter poſitas, ita ur reſidua eee ee lat bet k 
AB. — —j—G 165, demptis ſpatiis Bilinea- 
—— refert Velum vans INES Te ve He- 
* «my 2” ve Circular baſi A 
4 


Jen bn 


=” 


Deng 


— cen of gore — 


| Sapa Cylndice inter eadem plana; 9 
ones reſectas à planis in erecta ex E, Normali ſe mutuo inter 


1gnatur. | 
2 AH E ucunque in II. — GI RT 


normalis ad 
. AB, & S E ductam, en 5 
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ACBDinR&T, & Peripheriæ A IE in I. Super RT Diametro fiat Se- 
micirculus cujus occurrant H S, IQ ad RT normales S & Q. 
Hujus Semicirculi Planumi normaliter erectum ad Circulum ABCD. 
| Unde Peripheria RS QT erit in Superficie 
. — — hw. > 
rantis e 
nas veto, fl. — — ad du 
quodvis in Baſi — — 
HS eſt HA ſinui recto Arcus M A, quoniam 
eſt Media Geometrica inter PH & HM, altera in Circulo MAP, alters 1 in 
1 Circulo Sphere etiam Maximo per M, S, & P, tranſeunte. - 
FSi in erecta in E ad AC. D normali, ab E ſumatur recta =qualis 
HS aut H A, why extremo ejus ducantur rectæ Parallelz ad PM & 
VN, planum per illas extenſum' erit ad Phnum AC BD „ & 


. . —.— uſque ad Superficiem 


t ex lateribus Cylindri 
n H A itidem æq ue Arcus æquales 
renden Arculus MN Kr. Quod f un 
a Cs — 1 ſimiliter ductum in 
oſtenſa in Superficie ma pars pane ua- 
—— inter pls A 14 Sper Femihri perforatione — 
Quod fi ſimilis Conſtructio fieri ſupponatur ad 
punctum portiones omnes in Superficie 


quodlibet in Peripheria AHE, 
Cyindi le hæricæ 

dicto modo & defi — — i Sphæricæ 

ablatæ. Qure reſidua Superficies Hemiſſ 

Cylindricz conflatz ex rectis omnibus H A ad reſpectiva puncta M, N, V, & 


ca æqualis erit reliquæ ſuperficiei 


| P oredtis, ſeu | Cm amr —ͤ— ACB, ADB, hoc eſt, 

| —— "har din quadruplo Quadrato Radii A E, ſive denique 
quadrato Diametri A B. ue duæ in Figuræ comprehenſæ à com- 

muni ſectione Mr rr — — cum ka 
ch Heng 


cum 
Mg es Arcus 
i C ylindricz ſuper A H E inſi- 
iguræ Sinuum rectorum 


te 


ponder — — 
— 
e- 

. B, major vero 
Veh Quadrabilis A ex hu- 


D Parimero die Elle. 


| 'S. 


freight Lines E. ad e obs S048 260 1. . 


VII. 1. of the Parts of 
andon AG, a P, E F (which will e 4 Lunuls, 2 
biſeting A G at [Logles;) the 
Ans, the p 3 


The Demonſtration is to this e ; vie ADB 1 e An. 1699. 
Arc; the AGB will be der! s of a Right Angle; (and its con- 
junct 


G A, half a Right Angle) and that external to 
the Triangle AGE, is equal Ta Angle in he Sonic AE.BY +EAG. 
Whereof G E A (becauſe an icirce AE B) is R 
and therefore E AG is half a (is are alſo EEG, 
and the three Triangles APE, GFE GE A, ach cf chem half Sar 


And AG to AE, 8 / 2to 1, ( to the reſpective 
two Circles.) And the like Segments A DG, AE, in their reſpecti 
een AFD; equilto the Se me AE" Ah "And | 


begebe 8d TI 92 5 _ chere wil 
be no ITnterſ i Ne x then © et . 
e, HD N 907 03 92787 EG 5 

T e oft al ge, 8 be- 


ofthe eſe, the Line CDE ( i paſt GR ELL IR I the 


che Quadrantil Are AD the Seraicircular 
AEB: The th it dk rey lor Foy nn 


2. If 
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Serre. . E you compleat the tuo Circles, whoſe Arcs contain the Lunuls of Hi- 
bole pocrares ; the ſame is true as well of the Points in the other Semicucle-A C B. 
; 1695. 2s of thoſe in the Semicircle AE B; and for the ſame Reaſons. As appears 
ny ous annex'd, us * — the comer 
AC B, (correſpondent to . Perks in AE By) with the corveſpon- 
dent {mall Letters of the Roman and Greek A 
If Mr. Perks had made his Conltruttion univerſal by meking boch E A end 
E B, meet with the greater Circle, (which he might have done by 
theſe Lines and the Circle till they meer ;) he might have found that 
the Portions of the Spaces As CM, BHCN, G MCN Parallel to 
rr And that E A y be- 
ing a ſtreight Line, the Portion A EDof Hippocrates's Lumula, is to A 8 A (the 
ndent of A « CM) in duplicate . o A.. For 
ER « (at R the Center of the leſſer Circle) is in this Caſe, a Right Angle. 
Mä-oreover, If you take any Point , in the Semicicle AC B, and proceed 
fn one to Mr. gutes Conſtruction Univerſaliz'd as above ſaid; you will 
on the one ſide, the Trilineum A « # (contain d by the Arcs Ac, A 4, 
t Line « #) equal to the Rectilineal Triangle As e. And on 
the the — 4 — the Arc B « (the Complement of 
| ro the Semicircumference,) wo: wy Bd (the Complement of A # to 
the found Pr of the creed > 7 903 16 guy der 
a F Segment C « ;) to be equal to the Re- 
| B. And that thoſe two S A « &, and the difference 
of A BH Ponte C. (Parts of the Lanula AC Bg YA) taken 
„ are equal to the Triangle A C B, as well as to the two ug nth 
AED and BED, Parts of the Luuula of Hippocrates. 
So that upon the whole it appears, that the two Circles (containing the 
Lune of Hippocrates) being compleated, this Lunula AE BG A, and the 
other A C Bg A, make up one Syſtem, and are cony Figures. 
F » drawing a ftreight Line C DE, or C. J, or « Ca, at Pleaſure, thro 
C the Center of the greater Circle, and cutting thoſe two Circles, the Space 
5 Arcs of theſe two Circles, E 
Line (as AE D, or A 4, or ks Dp equal to 7 
ALE ALS or Be fs F 8 750 
Line going out 
e ee cee — * e 
e — x re the Pars of 


fore are 157 one another). 
e As Een Eh by 
the dee . to the Nagel — two 


N Sue) a Bere ede et uch eee the leſſer 
| * ae mack, "neither pf. which can be ſquared feverally. 

| 5 ars plain from Mr. Perks's Demonſtration ; which with 
e . uſual in the different Caſes of * Theorem) 
s applicable to them all ; rho! perhaps be was notaware of it. . 
12 T3 = 
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drate, is a like Figure, 
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» like was done (without any Demonſtration) by M. Tjchirhasſe in the 
_ 1687, to this any. nant) 1 Es 
of the leſſer Circle, we let fall on A B, a Perpendicular Line cutting it in L, 
and draw the Line CL; the Triangle CA L, is equal to the Portion of the 
Lanula AE D. (And conſequently the Triangle C B L, equal to the Portion 
BED.) Which I ſhall demonſtrate, fo as the Demonſtration may alſo reach 
e | 

For the Triangles ACB, AE E, are like Tri each being the half 


of a Square: and therefore by 19 El. 6. the Triangle A CB is to the Tri- 
angle A E F, in the duplicate on of BA to A E, that is, by 8 El. 6, 
as B A is to AL. But, by 1 El. 6, the Tri AC ; to the Triangle 
ACL, as B A is to AL. Therefore by 9 El. 5, the Triangles ACL and 
AEF are equal. But the Triangle AEF is (by Mr. Perks) proved equal 
ro the Portion AED. And ore the Portion AED is alſo equal to the 
Triangle A CL. X | | 


3. On the Center B, Mr. Caſwell draws by A. a third Circle, which forms 
another Lunula than that of Hippocrates : and he doth (very dexterouſly) 
ſquare the Portions of this And doth let us in, to a new 
Syſtem, which may be purſued in like manner, as Dr. Gregory hath done that 
of Hippocrates. | | 


M. 77e 
determines the Angle A. C, equal to the Portion A DE. Which being 
admitted, we may thus divide the Lunula in any given ion; if we di- 
vide A B, at L, in ſuch given rtion; CL will, in the fame Propor- 
tion (becauſe of the common Altitude) divide the Triangle A C B (which is 
equal to the whole Lumula.) And LE (erected at Right Angles on ALB) 
will determine the Point E; from whence if we draw to C, the ſtreight 
Line E C, this will, at DE, divide the Lunula in the ſame Proportion. 

Mr. Perks, 1 1 icular A E, determines the Se- 
miquadrate A EE, to the propoſed Portion ADE. Which Semiqua- 
32 ws and ke fue 10 AE, a 6 ACB19 AB 

And t (becauſe like Figures are in duplicate Proportion of their re- 
ſpective ſides) if we fo inſcribe AE, as that the of AE be to the 


Square of A B in ſuch given Proportion, the Lula will at D E be fo di- 


vided as is | | | | 
And this will hold (if duly apply d, according as the different Caſes may 

require), tho E be taken (in the Continuation of the Semicircle) beyond A. 

For, ſtill like Figures will be in duplicate Proportion of their radpe&tive. ſides ; 

and CE=CDEDE. And the fame is yer improveable much further. 
VIII. If upon BC you take any two Points D, E, and draw the 

of the Lula; the Solid generated by the Converſion of this Portion about 

a Priſm, W 


hoſe Baſe is I I. MH, and Heighe the {; 


Cucumbeenceofs Circks whole Diners is BC; andthe Sold greraad by 8 


By Mr. Caſwell 
ib. p. 417. 


chirnhauſe, letting fall, from E, (on A B) a Perpendicular E L, 2 B. Walls 


Fig. 24 


Fig. 26. 


Af ge os. 
by _ 0» Wrfion 

— 9 2 
Moivre, 


1 
. 
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nm. 37. the Semicircle B K A, is equal to a Priſm or Semicylinder, whoſe Baſe is the 
| Sonic BKA, nd Hei, the Genn ofa Cine whole Baer. 


is BC. 
biſected B A in R. and B C in P, the Surface generated 
Tz verſion of the Arc H M about the Axis BC, is equal to 


- x BÞx HM-+BR x DE (ſuppoſing the Ratio of the Radius tothe Cir- 


. :wn aide nbc. by the Semicircumfe- 
rence BKA is to a Rectangle, whoſe Baſe is the Summ of that Semi- 
circumference and Diameter B A, and H nol) Cath 
whoſe Diameter is BC. As for the by the Arc GE, tis 
well known that it is equal to aer whoſe Bae ae rare 
of a Circle whoſe Radius is B C, and DE; therefore the Surface ge- 
nerated by the Converſion of the Portion M HF G, is known. 
. 238. If upon BA, you take any two Points I, L. and draw IN, L V, perpen- 
dicular to it, cu the Quadrant in O and T, and the Circumference in 
f N and V, the Solid generated by the Converſion of the Portion ON VT 


about the Axis B A, is equal to a Priſm, whoſe CR Tr 
the Circumference of a Cirele whoſe Diameter is BA. 


biſetted BA in R, and drawn CR, mecting the 
G, the generated by the Converſion of the Arc OT 


is equilto— KCGxIL-CRxOT. 


Fig. 27. Bite DE in 1, thro' the Center draw S Q, — to. BC, meeti 
7 e to AC in V, and the Lines D 
nnn by the Converſionof the Portion FGMN 


about the Axis AC, i 5 x £ MO 3 {NH 3 3+PCx x NOMH+ 


TY*xDNO IEG: G3 +} DF3,and theSolid generared by the Segment 
K BS 5 x} VES. 7 x BVKS. Therefore the eee 


n 


the Semicircle BKA about AC i 6 * PEXVEAKIFET! BEQV QV 


Ai 1 A ce Gun e 
found to | generated verſion 
S 1 


i . * The Sold generated by the Portion, ON VT, about the Axis CP, i 


g x ILVI-IIN; e e 
4 wy " = 


* ' Fic the Points M, H, diop the ro Pependleuze MZ, H W. 


upon CA'protong'd,: if need be; e Jute — by the \Conrer 


eBA, 
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Gon of the Arc HM, about the Axis CA is equal to = * PV x HM 
| | r | 


ä — <c——_ E Em —_— 
— RA x WZ, whenthe Point Zis next to C, or — x PC x HM-HRA x WZ, 

- | 
when the Point W is next to it. 


Toe that wil think it worth their while to beſtow ſome little Pains to find 


its Parts, cut 


131 off” by Lines 

to it, ths ; with it, as the 

— F 4 al 

IX. Suppoſe DP V, to be half of an exterior Epicycloid, V B its Axis, 15, | 


V the Vertex, VL B half the Circle, E its 3 DBrhe Baſe, of - Foties of | 
C irs Center: Biſe& the Arc of the Semicircle V B in L and on the Center C 1 Cell 
thro' L, braw a Circle cutting the Epicycloid in P: Then, I fay, the Curvili- & T. 


near Triangle VL P will be=BE gin 7 3 that is, the Square of the S8 · 
midiameter of the generant Circle, will be to the Curvilinear Triangle VL p. 


as C B the Semidiameter of the Baſe to CE: Which CE in the Exterior Epi- 
cloid is the Summ of the Semidiameters of the Baſe and Generant, but in 


Interior Epicycloid D p#, ti the difference of the ſaid Semidiamerers. 
COROL. I.] In che Interior Epicycloid, if CE is + CB, the Epicy- 
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cloid then d ing into a Right Line, the Quadrature of the Triangle 
17 will be in effect the fame with the Quadrature of Hhppocrates Chins. - 


_ COROL. II.] If the Semidiameter of the Baſe is fi infinite, the 
r then being the common Cycloid, the Area of the faid Triangle. 

will be equal to the Square of the Radius of the Generant ; and ſo it falls in 
ee Rep ages | Brady Bonk 
"XN rion whence I ced the aboveſaid Quadrature, 

is this; viz. the Sep of the generant Circle are to the Correſpon- 
dent Segments of icycloid, as CB, to 2 CE+CB. Fer — 
Suppoſe E G, the Poſition of part of the Generant, when the Point F of 
es d, was d, then the Fm Gs is to the 
» 8CB tcoz CE+CB. the whole 


Segment D FE 
Epicycloid to the whole Generant in the fame Proportion; which is the only 
Tr follows alſo, thar in the vulgar Cycloid, its Segments are tr 


Caſe demonſtrated by M. de &s Hire. 
correſpondent Sectors of the Generant, which was fuft ſhewn by 


- 0 


( 32 ) 


Kak. Ef. Proto” X. | Area Cycloidis vel Epicycloidis, five Primarie, ſcus Contrafte vol Prolate, 
ring all Cycleids eff ad Aream Circuli Generantis ; atque etiam Area parrium genitarum 
- 1 in iiſdem Curvis, ad Areas analogorum ſegmentorum Circuli, ut ſumma 
P. 12%. Crreularis. | 3 


Fig. 30 _ Demonſtratio.] Deſcribatur Epicyclois quævis Y PSQV B, revolutione cir-- 
culi VL B, ſuper Baſi circulari X MN B; 9 was centrum circuli generan- i 
tis in c, ductaque c M K, inſiſtat circulus Baſi in puncto M] ſitque punftum Mi 
lineans S. Jam diviſis motibus transferatur primum motu circulari punctum 
S. in R, rg. Vu age S M particula indiviſibili RS; deinde progrediatur | 
centrum c in C; hoc motu, traducto ſegmento.R S M in ſitum QT N, 
punctum Q tanget Curvam. Patet triangulum RS M eſſe momentum. ſive 
fluxionem Areæ ſegmenti Circuli: Trapezium vero QS MN eſſe Fluctionem 
Areæ ſpatii curvilinei ſimul geniti. Jam cum S M, RM. QM, non niſi puncto 
inter ſe deferre intelligantur, concipe Areolam QS MN conſtare ex tribus 
ſectoribus RMS, RMQ, MN; adeoque Areolam RMS, eſſe ad Are- 
olam QS MN, ut eſt angulus RMS ad ſummam trium angulorum RMS 
+R MQ+MQN. At anguli R MQ + MQN, æquantur angulis 
"MCN -+ MKN, five w_ c MC; propter lineas RM, QN invicem 
inclinatis ſub angulo ipſi M KN quali ac propter angulum M QN ipſius 
MCN dimidium (per Excl. 3. 20.) Proinde angulus RMS eſt ad angulos 
RMS Te MC, hoc eſt (per eadem 3. 20.) arcus 2 RS, ad duos arcus 
.Cc+ +3 RS, five RS ad 2 Ce RS, ut areola RS M ad areolam 
QS MN: five ut momentum ſegmenti circularis QT N, ad momentum ſeg- 
menti in Epicycloide ſimul geniti QSY MN. Cumque hæc momenta ſem- 
per ſint in eadem illa ratione, ubicunque aſſumpſeris pun&tum Q, conſtat 
Areas ipſas QT N, QS Y MN his momentis Nan eandem habere con- 
ſtantem rationem, nempe velocitatis motus circularis RS, ad duplam veloci- 
tatem centri addito motu circulari, five 2Cc -+ RS. Sicut etiam Aream 
VBZ ad Aream QV BN, ac proinde ſemicirculum VL B ad ſpatium Cur- 
vilineam VQY NB. eG conſtat propoſitio. Nulla autem alia eſt diffe- 
rentia in modo demon i, ſi Circulus genitor ſuper Arcu Baſis Concayz 
moveatur, niſi quod angulus c M C, hoc in caſu, fit differentia 
MCN, MRKN. Si vero Baſis fit linea recta, evaneſcente MK N, ac ob 
A RM, QN parallelas, etiam facilior erit probatio. In omnibus autem hujuſ 
| modi Curvis portiones analogæ portionibus illis quas in Cycloide primaria per- 
| | fectæ Quadraturæ capaces inverut Cl. Wallijzes, ſunt que quadrabiles, quod 


quidem facile conſequitur ex præmiſſis. A. EA 

1 Centro K, per punctum Be circularem arcum QZ, ac age Z B ab- 

| ſcindens ſegmentum Z L B, æquale ſegmento QT N. dein biſeca ſemicircu- 

9 lum VB in L., ac per punctum L, centro etiam K, deſcribe arcum PL, 

- ſecantem Epicycloidem in P, circulum Genitorem in T, ac Chordas Q N, 
| 2 B in y & X. Jam ſit Arcus VZ , ejuſque ſinus = g, Radius Genito- 

| Fis=7, Radius vero Baſis = R; ſitque arcus CE, five motus centri = 


# 


I 
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Patet Sectorem C K E eam rationem habere ad fpatium X y N B. habet 
ex KE, ad differentiam ex KL& KB; five ut 


RR +2Rr+rrad2Rry-+2zxrr; eſt ut R ad z v, vel KE ad 
BV; ac proi B E in CE ſive rm æquari ſpatio Xy N B. 


Spatium 212 æquale eſt rectang. 2 2 ] adeoque juxta 
noſtram propoſitionem, erit ut a ad 2 m, its r T Ee, 
zquale ſpatio Curvilineo QVZ LBNQ: Ex hoc ſubduc ſpatium 
X y NB & remanebir ſpatium QV ZX y = =: Cumque ſpatia 
ZXL, QyT zquentur inter ſe, ſpatium QV LTQ etiam æquabitur ipſi 
11 


WY Quoties itaque a ad m, five motus circularis ad progreſſivum Centri, 


fuerit in data ratione, dabitur etiam perfecta Quadratura ſpatiorum Curviline- 
orum QVLT Q: Totumque ſpatium VP L, ad 


Radii B E. 
erit in eadem ratione motuum ad 4, hoc eſt, in omni Epicycloide primaria, 
in ratione radiorum K E ad K B, quz eſt ipſa P. Caſwell Propoſitio. ia 


autem minora QV L T Q erunt inter ſe ut Sinus arcuum VZ; i far 
Triangularia QT P, eodem argumento erunt ut Sinus Verſi arcuum Q vel 
Z L: ac proinde etiam quadrantur. Pari modo probabuntur ſpatia 
e ſemper eſſe ad Radii B E quadratum (in omnibus his Figuris) in 
prædicta ratione ad a; eorumque portiones p ꝗ r, ut Sinus Verſi arcuum 
interceptorum rt. Reſidua autem ſegmenta, ut r T A, qt T A» &c. erunt 
ut ſinus recti complimentorum um .. 
Componitur autem ratio velocitatum m ad 4, ex ratione radiorum KE, BE, 


ac ratione angulorum ſimul æquabiliter deſcriptorum C KE, VE: ac pro- 
inde data etiam illa angulorum ratione, etiam Quadrabuntur ſpatia omnia 
XI. 1. Querier Curva ejus Proprieratis, ut duo Segmenta (liner reQtz à ,,, 


dato puncto per curvam dictæ) ad quamcunque potentiam datam elevata & ſimul Ramel. 
ſempra faciant nbique unam eandemque ſummam. Generalem ſolutionem, Ange f 587. 
hy ſtis eruendam relinquimus. : 


2. Problema (fi recte intellexi) ſic proponi poteſt. Quæritur Curva KIL e 
ea lege ut fit recta PK L à dato quodam puncto P, ceu Polo utcunque duca- 82 
tur, & eidem Curvæ in punctis duobus K & L occurrat, poteſtates duorum 
95 ſegmentorum PK & PL, à dato 22 * occurſus illos ductorum 
1 ſint æque altæ (id eſt vel quadrata, vel cubi vel quadrato-quadrata, &c.) 
datam ſummam PK % PL , vel PK“. 4 PL &c. (in omni re- 
ctæ illus poſitione) conficiant. 


SOLUT1O.] Per datum quodvis A, ducatur rea quzvis in- 


finita poſitione data A D B, recte mobil: PK L occurrens in D, & nominentur 
AD, x, & P R, vel P Ls »» ſintque Q& R quantitates ex quantitatibus qui- 
buſcunque datis & quantitate x quomodocunque conſtantes, & relatio inter 
i æquationem J Y +QY +R = ©. * 

F it 


x & definiatur per hanc 


Kamen , 5 PK & PI. dabitur. Si 

ſit quantitas data, ſumma — PK propriis conjuncto- 

rum) dahitur. Si QQ—2z R datur, — —3 (PKq+PL9) 

Auabitur. Si O- 3 QR dats fir quantitas, ſumma. cuborum (P K 

IPL.) dabitur. "i Qs — e 7 00S pr nga ming ſum- 
— Elin i: (PKqq +PL99) dabitur. Et 

8 Ettictatur itaque ut . K Q, Q=-2K, Q'=3QR, & 

itates, & Problema ſolvetur. Q. E. F. 

25 modum Curve inveniri poſſunt quæ cria vel plura EN 

3 1 an Sit æquatio 1 Y R ＋5 

= 03 WO S, quantitates ſignificant ex quan 2 cunque 

datis, & quantitate x utcunque conſtantes; & Curva abſcindet ſegmenta tris. 


. uantitas, contentum ſolidum illorum trium dabitur. Si Qſit 3 


quantitas data, ſumma trium illorum dabitur. Si N 2 R fit data quan- 
titas, ſumma quadratorum ex tribus illis dabitur. 


The Uſe of H. XII. Habes hic Methodum de Figurarum Curvilinearum Quadraturis ; de 
lows in 2— Solidorum a Rotatione Plani genitorum eorumque ſuperficierum dimenſione; 
er de Rectiſicatione Curvarum, deque Centri Gravitatis Calculo. Priuſquam, 
2. Mr. Abr. de verum, ulterius progrediar, hoc te monitum velim me uſurpare fla, quæ de- 
1 N-216. monſtravit Clriffimus Newton, in pag. 251, 252 & 253. Prin. Phil. circa 


ar, Anno Momentanea Incrementa vel r l ra ee 
RT nn; > preſim quod digit cjulwnque A" » Momen- 


tum ſit LEY 


hm as Zak” viii peri eg dme, Fl 


AF; 1* tollendo 4 de Fluxione, 2 Flaxionis Indicera Unite as, 3 
. denique Fluxionem dividendo per Indicem fic Unitate auctum. 
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Curvz abſciſſa deſignabitur deinceps per x, ejus Fluxio per x, ordinatim 43 


upplicara per j, ejuſque Fluxio per q. 

His poſitis ut ad Quadraturas deveniamus. 1. aſſumatur valor ordinatim 
applicatz ope Aquationis naturam Curvæ exprimentis. 2* Multiplicerur 
hic valor per Fluxionem abſciſſe 3 rectangulum hinc ortum erit Fluxio 
Arez. 3. Data Fluxione Areæ reperiatur quantitas Fluens, habebitur Area 
quæſita. 


 Proponatur zquatio x" = 55 cujuſris Pariboloidos natumim exprimers 
emen pas ſx" „ qui d multiplicerur per x ReRangulum 
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er Fins Av, aalen, Ava quan it 


ſeu (polito y pro # © TE; Ta! 
Rurſum proponatur Curva cujus Æquatio lit, x r yd 


ſcilicet quæ inter Exempla Cl. Craigiextat prima) aſſumpto x frre 
Fluxio Arez erit x x Fx Fas; cum autem ſub Radicaltare involyarus, 
ſupponatur / x x + 44 + 44 = &> hinc x x-+ 448 => „ ideogue xx n 
poſitiſque 22 & prox x & V + aa Fluxio à Surdis liberata erit 
> *z, quam ſi ad Originem ſam & revocaverimus, repoſitoque / r E 


pro =, habebitur T7 x of a @ y/ = T pro Area\queſita, | 
Sed quo magis conſtet quam facili negotio conficiantne h Qua- 
draturæ, unum amplius Exeplum profee viſum dt; Ehle Ourve tl | 


= 


5 n 3 | 
r = - igitury =; Ne ee 

Are: b e e hine S K 1085 itaque 
* x 


— = 940 ac proinde} 24 ſeũ x —$4 +4: 
x +4 
erit Area quæſita. 

Verum ſæpe accidit ut qurdam Curvæ, quales Circulus, a tipo; 
ejus naturæ ſint, ut fruſtra tentaveris earum Fluxiones Surdis immunes facere ; 
tunc valore ordinatæ in Seriem infinitam conjecto aao ſingulique hujus Serici 


| Terminis Fluxionem abſciſſæ, ut ſupra; multiplicatis, reperiatur 


A Quantitas, Fluens, orietur nova Series quz-Quadraturam Curve. 
"et 


Methodus hæc eadem facilitate ad Dimenſionem Solidorum à Plani circum- - 
volutione genitorum accommodatur, aſſumendo pre eorum Fluxione 
productum ex Fluxione abſciſſæ per Circ Baſis; Ratio Quadrati ad Cir- 


W er » Rquatio Circulo-competens eſt = du — xx, 


dax -x * A 


elt Fluxio. Portions Sphæræ, igitur .—— 


N 


D — DE . „ ideoq; Me 
Irtionis Sphere ac mfſcrir an finder brad dos 
Rectifi 


Fig. 32. 


N. 33. 


cu 
ſi » fed curandum eſt ut in expreſſione iſtius Hypothenuſæ, alterutra 


| WITEST 3 al yrr=77 
in ry; proindeq; = conjiciatur in Seriem infinitam cujus ſingula 


/ 


(96) 


ReGtificatio, Curvarum obtinebitur ſi Hypothenuſa Trianguli ReGangul 
jus latera ſunt Fluxiones abſciſſ# & ordinatæ tanquam Curvz Fluxio con- 


Fluxionum ſolummodo ſuperſit, ac una tantum Indeterminatarum, illa ſcilicet 
cujus Fluxio retinetur. Exemplis clarior fiet. A 

Ex dato ſinu recto CB, arcum AC invenire, poſitis AB = x, CB = y, 
OAS r; ſt CE Fluxio abſciſſæ, ED Fluxio ordinatim applicatæ, cd 


Thurio Arcus CA; ex Circuli proprietate 2 7 x—x x = 7 Þ unde 2 v x 
8 27 ideoque * = CDE — 77 
. Keep 
Treat + xx Es Tor-mp rr * 


daun eſt ex 
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membra per 1 multi icentur, & ex unoquoque producto ad Quantitatem Flu- 
entem E habebitur Longitudo 2 ho | 
Non abſimili modo ex dato Sinn Verſo reperietur idem arcus ; Reſumatur 


=quatis ſupra inventa 2 K * 2 * * = 2) Þ fit. 7 = ESE = (od 


rrxx-2rxxx + xxx 


CD qa = . = 1 8 | AKT E 
prom pointer e . 
* 1 2 — EB da —4 gu 6 55 5 | 


n — 3 F 


"arx=xx *  2rx—xx _ n _—_ 
uy per ea que j eee ditur. 258 
gula ſimilia CE D. C BO, inſtitui enim poteſt hæc proportio CB: CO: : 


CE:CD, hoc eſt, pro Circulo ,/ 2 rx — x H: 4 —— 
Curya Cycloidis eadem opera cognoſci poterit. Sit ALK ſemicyclois, cujus 
cal pe ADE. umpto in diametro AL quovis o B, duca- 
tur BI parallela Baſi 8 ———— 
c * — 


— 
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pleatur rectangulum A EIB. ducaturque FH erectæ EI parallela, idemqae 
infinite vicina, BI productam ſecans in G, curvamque A K in H; ponatur 
AL=4, AB = EIS x, GH= x; Notum eſt rectam B G eſſe ubi- 
que arcus AD & ſinus recti BD, hinc manifeſtum eſt Fluxio- 
nem IG effe aggregatum Fluxionum arcus AD & ſinus recti BD. Porro. 


dx 


| dear 8 
Dm, . 
44x dT 


IHq=1Gq+GHq=—, Quamobrem I H = 


n 22 9 
—_—— = —— = d4' » * x, peoindeque Al 24 i x*. 
* 1 | 
=2/ 4x=3 AD. PS 

Hzc concluſio minimo cum labore deduci poteſt ex nota proprietate Tan 
gentis, cum enim illius portiuncula I H ſemper fit parallela chordæ AD, fir 
ut Triangula I G H, A BO ſint fimilia, unde AB: AD : : GH: IH, hoc. 


| | 2 1 8 
et x dx = 2 igi = A 


Sed nihil vetat quo minus adhibiro Fluxionis- I Id auxilo, iplam Cy- 


cloidis aream inveſtigemus. Fluxio Areæ A E I eſt rectangulum- E I 
dx & XK 1 | | 
= RE = dx—x x, ſed Fluxio portionis A B D non alia 
eſt ab illa: Itaque Area A E I, correſpondenſque circuliportio A B D, ſemper.. 
ſunt æquales. | þ | | 
Eſto AB curva Parabolz cujus Axis A P, Parameter 4; Ponatur AE. 
== EB =, AB — BD=x DC 75 BC. PR aſſumpta 
æquatione Parabolz naturam conſtituente, videlicet a x , fit 4 * 


275 unde x = 2, fd BCq= BDq + CD g, hoc eſt & &.=. 


Fig. . 


Tig. 3 Inſuper ſtatim apparet dato Hyperbolico ſpatio curvam hanc dari, & viciſ- 
ſim. Nam A τπτ ) +544, ac proinde 5 4 = ſpatio cujus Flu- 
xio eſt y y + 5 44, ſed hujuſmodi ſpatium nihil aliud eſt quam H 
bola 2 exterior A B EG, cujus ſemiaxis A B = 2 a, ſil K E 
= ordinatim applicata EG x. | 
Ad dimetiendam ſuperficiem converſione curve. circa ſuum Axem deſcrip- 
tam, aſſumi debet pro ejus Fluxione Cylindrica ſuperficies cujus altitudo eſt 
ipſa curve Fluxio, cujuſque diſtantia ab Axe eſt ordinatim applicata huic 
Fig. 22. Sit ex. gr. AC Circuli Arcus qui circa Axem AD revolvendo ſuperficiem 
Sphæricam generet, quamque dimetiri ſtatuamus; D C arcus Fluxio jam re- 


perta eſt —=, hanc fi multiplicemus per Circumferentiam ad 


4 27x —XXx 
Radium B C pertinentem, hoc eſt 5 y/ 27x & x (poſita ratione Circumfe- 
rentiz ad Leben ==) habebimus Fluxionem ſuperficiei Sphæricæ = c x; 
er ſuperficies ĩpſa eſt c x. 


Ad centra gravitatis quod attinet, reperta Superficiei Solidive Fluxione 
hacque ducta in ſuam 2 Vertice diſtantiam ad quantitarern Fluentem recur- 


um eſt : qua diviſa per Superficiem ipſam Solidumve ipſum, prodibir di- 


ſtantia Centri Gravitatis a Vertice. 
Inveniendum fit Centrum Gravitatis omnium Paraboloidum horum Fluxio 


= ; prodibit Rd: the x,. diſtantia Centri Gravitatis a Vertice. 


m2 


Centrum Gravitatis in Portione Sphæræ eodem modo coll tur, namque il- 


p 5 3 , . — 
ee = in x ducta, „ = ling cujus quan- 


Id xx & 14 —4K« 44 3 * 


C7 
XIII. 1. I. Probl.) Irvenire relationem inter Fluxionem Axtos & Fluxio- The Cateve i 
ns Oden Ce — —_ 
* 4637. 
Sit Catena FAD ab extremitatibus F & D dependens, cujus punctum . . 
imum (ſeu Curvæ vertex) A, Axis A B ad horizontem erectus, eique appli- 
ca B D horizonti parallela. Invenienda eſt relatio inter B 6, ſeu D & 
40; poſito b puncto ipſi B proximo, & d ad B D, item Dad B A 
Ex Mechanicis conftar potentias tres in æquilibrio poſitas eandem habere ra- 
tionem cum rectis tribus ad ipſarum directionis is, vel in dato angulo 
inclinatis, A mutuo occurſu terminatis; adeoque 1 
ſolutam particulæ Da (ut in Catena æqualiter craſſa rite fit) 4% repræſenta- 
bit gravitatis partem eam quæ normaliter in D d agit, „ fir ut 4 D (ob 
Catenæ flexilitatem circa 4 mobilis) in ſitum verticalem ſe componere cona- 
tur. Adeoque fi 4 d (five fluxio ordinatæ B D) comiſtans fir; gravitatis actio 
An partes correſj tes Catenz D d normaliter exerta etiam conſtans erit 
ſive ubique eadem. Exponatur hæc per Ream 4. Porro ex ſupracitato 
Lemmate Mechanico, D & five fluxio axeos A B, exponet vim ſecundum di- 
rectionem ipſius 4 D exerendam, quæ priori conatui Liner gravis 4 D ad 
componendam ſe in ſitum verticalem æquipolleat, eumque * . 
Hzc vero vis oritur à linea gravi D A ſecundum directionem 4 D 5 
eſtque proinde (cæteris manentibus) lineæ D A jonalis. Eſt igitur 3 4 


fluxio ordinatæ ad D fluxionem abſciſſæ, ſicut conſtans recta a ad D A 
curvam. Q. E. F. | 9 | 


COROL. Si rea T D tangat Catenariam, & axi B A producto oc- 
currat in T, erit BD: BT:: (d: D: :) 4: DA Curvam. | 


Prop. II. Theorem.) Si ad perpendicalum AB tahquam Aren, vertice A, 
deſcribatur hyperbola equilatera A H, cujns ſemiaxis A C equalis a; & ad - 
dem axem & verticem, parabola A P cujus parameter fL axs 
hyperbole, &&. producarur ſemper hyperbole ordinata H B, donec HF equalis Curua 
AP: Dico Cu FAD, in quo puncta F & D verſantur (poſits BD, BF 
equalibus) eſſe Cuenariam. 


Vocetur AB, x, erit Bb=x, & BH i +x*. Unde ex Me- 


| | | ax+xx 
. . . . = . u. . 
thodo Fluxionum, Fluxio ipſius BH (five mh) = . 


quia parabolæ AP parameter 8 4, erit B P = * 8 4 x- Unde # p (hoc 


eſt Fluxio ipſius BP) æqualis = 


Quare Fluxio Curvæ AP(=Pp 


Xx 


= FIT LEED 4 7 EY ee ac 


(49) 


do tam numeratorem quam denominatorem in / 24 + x, = "= 


q —_—_—  . 
—_— 


s f, 1ive Fluxio ipſius BF ordinate ad axem Catemariz, eſt æqualis 


— 7. Et igitur Fluxio Curvæ AF (five ipſa Ff f +F5q 1 'Þ 
y/ 24x + x* | s 
| 4 * 2 = 4a * — & & a 0 5 
cs WS. x?) = —== cujus fluens modo oſtenſa eſt 
24x +Tx*: y/ 2 4x +x*. | 


y/ 24x Tr Et igitur A F =_ * Patetque fluxionem ordi- 


nate BF five —<*— eſſe ad x fluxionem abſciſſf A B, ſicut data « 
ad Curvam AF, quz eſt ſuperius inventa Catenariz proprietas. Igitur 
Catenariz puncta recte determinantur, per præcedentem conſtructionem. 
P. E. D. 


CO ROL. 1. ] Ex Conſtructione patet B F ordinatam Catenariæ æquari 
Curvæ parabolicæ A P, dempta B H correſpondente ordinata hyperbolæ con- 


terminatæ AH. | 
2. Ex demonſtratione conſtat Catenariam Curyam AF zquari B H corre- 
ſpondenti ordinate conterminæ H æquilateræ. Cum enim harum 


linearum Fluxiones æquentur & ſimul naſcantur = linez, patet illas ubique 
eſſe æquales. Unde data Catena, dabitur A C five. 4, quippe æqualis ſemi- 
-axi Hyperbolæ æquilateræ cujus vertex A, & ordinata ad abſciſſam A B ca- 
2 tenæ AD eſt æqualis. | ; 
3. Catenariz omnes ſunt inter ſe ſimiles, cum ex ſimili ſimilium, & ſimi- 
liter poſitarum figurarum conſtructione generentur. Undæ duæ rectæ ad Ho- 
rizontem ſimiliter inclinatæ per Catenarum vertices ductæ abſcindent figuras 
ſimilis & Catenarum _ abſcindentibus rectis jonales. 
Si Catena QA pendatur à punctis Q& D inæqualiter altis, Curvæ 
pars F A D exdem mans, an ex puns aqui F & D ele fu , 
| HS) ua affixum fit vel non affixum ad p 


dividetur, ut notum in vim ut 49 ſecundum directionem horizontalem, 
& vim ut D, directionem verticalem: Tgitur vis in Catenæ extre- 


5. Si Catenæ vis trahens ſecundum directionem. d D exponatur per D 4, 


(41 ) 
mo directe accedendi ad axem, eſt ad vim in eodem deſcendendi ſecundum 
iculum; five vis ſuſtinentis ſecundum directionem BD 
eſt ad ejuſdem partem ſecundum Eaton D agentem, ut ſemi- axis 
Hyperbolz conterminæ A H ad D A, longitudinem Catenz uſque ad 
verticem Curvz : Unde data Catena ratio hæc datur. Et in eadem Ca- 
tena nunc magis nunc minus laxe fuſpenſa, vis iſta Horizontalis eſt ut 
Hyperbolz conterminæ axis, cum D A eadem maneat fi extrema æqui- 
alta ſint. 
6. Catena in Plano verticali, ſed ſitu inverſo, figuram ſervat nec decidit, 
adeoque arcum ſeu fornicem facit tenuiſſimum: Hoc eſt Sphæræ minimæ rigi- 
dæ & lubricæ in inverſa Curva Catenaria diſpoſitæ, arcum conſtituunt, cujus 
nulla pars ab aliis extrorſum vel introrſum propellitur; ſed manentibus infimis 
punctis immotis, virtute ſuæ figuræ ſuſtinetur. Cum enim punctorum Cur- 
væ Catenariæ ſitus, partiumque inclinatio ad Horizontem eadem ſit, ſive in 
ſitu F A D, five in ſitu inverſo, dummodo Curva fit in plano ad Hori- 
zontem recto, patet illam æque ſervare figuram immutatam in uno ſitu ac in 
1 altero. Et e conveiſo ſolæ Catenariæ ſunt fornices five arcus legitimi : Er 
4 cujuſcunque alterius fi arcus ideo ſuſtinetur, quod in illius craſſitie quæ- 
dan Catenaria incluſa ſit: Neque, ſi tenuiſſimus eſſet, parteſque haberet lu- 
bricas ſuſtineretur. Ex præcedente Corol. 5. colligitur, quali vi arcus muros 
uibus inſiſtit extra it; nempe hæc eadem eſt cum parte vis Catenam 
— quæ ſecundum directionem Horizontalem trahit. Quæ enim in 
Catena introrſum trahit vis, in arcu Catenz æquali, extrorſum propellit. Alia 
omnia de murorum quibus fornices imponuntur firmitate requiſita, ex hac 


ſunt. 
7. Si loco gravitatis alia quælibet vis ſimiliter agens in lineam flexilem 
vires ſuas exerat, eadem „ellen linea, v. g. Si ventus æquabilis 4 


natur, & ſecundum datæ poſitione rectæ parallelas ſpirans, 
vento inflata eadem erit cum Catenaria Nam cum omnia quæ in gravitate 


111. 


3- Theor.] Si nunente predifia Hyperbola 
AL Axi AB mali, & dcſcribatur Curva KR ejus nature, ut B K ſt 


equale ſpatio interminato AB KX LA, erit F concur 


Catenariam. 


Nam ex conſtrutione eſt BK = = > quare fluxio ſpatii 


y/ 24x +x* 


* 


Vol. J. | G BF = 


Ws theoria Geometrice determinantur, quæ in ædificiorum extructione præcipua 


conſiderav imus, in altera hac vi obtineant, patet eandem Curvam productum 


AH, per A ducauy rect 
tertia proportiamalis rectis B H & AC, & ad AC appli rectangulum AV 


| | | 1 Flu 
ABKRLA=(BKkhb=BK 8 — VI 
(BKK 'x Bb ee Cumque 


Fig. 37 


Fig. 36. 


. reftangul f 


(42) 


BF = ſpatio N, & A C derur, crit fluxio ipfius BF = 
T | 
fluxioni ſpatii — 2 | = ranks FA bes. in præcedentis Prop. 


conſtructione, fluxio ordinatæ B F = 


Quare hæc conſtru- 


ns er 


ctio eodem redit cum conſtructione * præcedentis, & conſequenter pun- 


ctum F eſt ad Catenariam. 2. E. D. 


CO ROL] Sicut in Prop. præced. Catenaria deferibitur ex data lon 
dine Curvæ Parabolicz, ita in hac, illius deſcriptio pendet à quadratura 12 
4 


in quo * 2 24. Nam y (five BK) = r 
Prop. 4. Theor.] — AGF ſub Catenaria AF & Rettis FG, AG * 


eb m5 la & Cuenaria. 


ax T* X 


y/ 24x + x * 


Nam DH = GU - BD =, 3 2. hujus, 


a x | x * 


72 — =) PETTE TH Quare fluxio Mt ſub da- 


ta AC & HD = e — ns ne 


fs x FG =) fluxioni ſpatii AGF, Cumque Cache ſimul naſcantur, 
ſequitur rectangulum, ſub AC & DH æquari ſpatio AGF. N. E. D. 


Horan Hinc ſ ere ſpatium F AD, ſub Catena FAD, & recta 
orizontali F Wt — uari rectangulo ſub FD & BA, dempto 
5 175 * 
vel Curyz AD, upra ordipatam BD. 

5. Theor] S ad reflam A L, Fs e Reflangulum L E 
* io Hyperbolico AL H, erit E centrum </Equilibrii Curve Catenaria A D. 


ipiatur curva gravis F A librari fuper axe GL. Ex Centro barycis 
lf? t momentum gravis E A exponi per ſuperficiem Cylindrici 2 22 


FA erecti, & reſecti plano per G L. tranſeunte, cum plano Curvæ angulum 


ſemi · rectum faciente. Et hujus ſuperficiei ei fluxio, ſiye FA. x. EG zquals 
eſt fluxioni EE ALH Gy BH ” UL, quia FA, BH, item FG & HL 


 Zquantur. 


#quantur. At propebes (cum ſimu] naſcantur) difta ſuperficies Cylindrici 
recti equalis eſt Fa e eee E | Foc 7 applicatuim ad ip- 
ſum grave AF, vel illi zqualem rectam AL, facit htitudinem A E æqus- 
lem diftentiz centri gfaviratis ab gie libratiohis GL. Unde Curvz F A Dy 
zqualiter ad utramque Axeos A B partem jacentis, centrum zquilibrii eſt E. 
. E. D. x. 


COROL. 1.] Spatia A B HL, BAH, & AGF ſunt Arichmetice 


7 "5 
proportionalia. Nam fluxio ſpatii ALH = (ae * 


ax * XN z 4x ++ * - 4A & Xx 


— — ——— —̃¶—ͤ— — 


—y— — 


„ y/ 24x ＋ * S * J 24x + x* = 


Es 7 7+ =? fluxioni Pai B Alf, mulrate, Fluxione ſpars AGF, 


Prop. 4. hujus. Cumque hz tres figyra naſcantur, erit BA 
P"AGF=/ALH=) BL - BAT. — 2 BAH = 81 
AGF. Unde ſequitur ſpatia BL, B AH & AGF elle in proportione 
Arithmetica. wh 

2. Catenz centrum e eſt omniutfi linearum ejuſdem 1 tudlinis, 
eoſdemque ternũnos habentium, irifimum. Nam tantum deſc ve 2 
quantum poteſt. Cumque tantum deſcendat ,' quantum ejus centrum . 
gravitatis deſcendit, ſe fic diſponet linea gravis flexilis, ut ejus centrui gravi- 
ue indueret. Atque ex 
deduci poſſent. 
inem” eo 


. 
. 


mit "tC. 


maximum deſcenſum centri gravitatis) erit Cylindrica . licanda 
etiam 3 Et quoniam ſuperficierum e SEE plano, 
cum plano baſeos angulum quemvis continente, eadem eſt ratio, atque cum 

dictus angulus s eſt ſeimirectus, s, patet prop6ſ Hick UAE; ws 2h 1 | 


LEMMA,] & is cujuſvis Curve AFN deſtripge.evoluone fern Curve | 
KV, e at e ae, Ga oe. a correſpondeme in KV 
Prentto V demittatur normalis VR ordinate occyrrens in R. erunts maueme Fig. 36. 
finxione axeos N eadem, finxio flu ord-, BE, fluid Curve AF, & 
recta FR, continue proportionales. - R oo þ:. 4 85. 6 Yr 


G 2 


4% 


uſurpatam Newtoni methodum, 222 +4axy + 2x * 5 + 


mentum ad rectum, eſt F.: f:: ER: VR. ſive x : 


X XR AT . Q. E. D. 


Producatur rectula E f, donec proximæ ordinatæ W g occunat in a. Et 

im ex hypotheſi F. W, erit of = FF, adeoque o „ erit fluxio.ip- 

us F hoc eſt fluxio fluxionis 7 . oof, fFFR fume 

1 uiaogf= alterno f ER, &foo = (Ffr =) FF R, quiai- 

Nr alterutrius reſpectu evaneſcit, cum Rr pre f - nul, 

1. Et igitur og : 4 iff. FR, ſed e 7, F F zquales ſunt, — 
urriuſyis, rantum d. Quare : f F: : FF: FER. Q. E. D. 


Prop 6. probl.] Iroenire Curvam K V cujus evolutione Catenaria A F Q de- 
Vocetur ut prius A B, x, item B P, 3. Eſt, ex Prop. 2. hujus, 7 = 
ax 


roman, five 2 4x y* * 7 S242 x" Quare, per ſatis nunc 


2 7 (= 2 4' x x que, propter æ = ©, cum conſtans x non fluat) o. 

Q 2 — =XX3 _ atxxax = 
1 24 * * wy 24X+X*X / 24x + X 

ponendo loco y ejus valorem —— (Nam ſignum quantitati x 


rantum denotat locum puncti R ex E ſpectati, oppoſitum eſſe loco 
puncti Fex B ſpectati, cum Curva A FQeſt cava verſus em A B) & Ff. 


inks a+xxx_ 
bn OY. 2. hujus, = Py; 43k Quare per præcedens Lemma, 
Ef TY N * r TT Y 24x + x* 
P 7 e 1 a+ * X 4 =). 


A. Russ ob trianguls rectangula F F R v. 
babentia angulos  Þ 6 V FR equi, quia V Fs eſt utriuſque comple- 


ax 
124 + x* 
* * 2 Vn. qu projnde aqui - Hzc igitur eſt 


natura Curvæ KV, ut ſi AB vocetur x) exit ER — LL fo el 


9 


Or AS IEEE on OK 


( 45) 


COROL. 1.] AC:CB::BH:FR. Hæc enim eſt proprietas re- 
Qz E R ſuperius inventa. 

2. Recta CB æqualis eſt rectæ BI, five VR. Utraque enim eſt æqua- 
bs x 8 
3. Recta evolvens V F, eſt tertia ipſis AC, CB. Nam 
ob zquianguka triangula f F VFR eſt E: FF:: ER: VF. Sive 
2 29x +=. yp, que proinde = 


. of 2800p 8*- a 


A + x 
a 


- Undea:a+x::4+x: VF, quæ præterea eſt radius cireuli 


Catenz in F æquicurvi. | 3 
4. Cum punctum F eſt in A, ſive cum vertex evolutione deſcribitur, id 
eſt cum x = o, valor evolventis rectæ V F, quæ in hoc caſu eſt K A, nempe 


— fiet 4: hoc eſt punctum K, ubi Curva V K occurrit axi, tantum 
extat ſupra Catenæ verticem A, quantum C deprimitur infra eundem. Unde 
Sa ch Catenz ad verticem æquicurvi, æqualis oft axi conterminæ 
Hyperbolz AH. Adeoque Catenz AD & H h A H eadem eſt cur- 
vatura in vertice A: Nam vulgo notum eſt ci prædictum. Hyperb« 

æquilateræ A H in vertice A æquicurvum eſſe. Sed & hoc aliunde, ex ipſa 
Catenæ natura Prop. 2. 1 Nam naſcens F H five 
(AP = naſcenti B P) / $4xduplh eſt naſcentis B H ſive (/ 22 + x*, 


hoc eſt, evaneſcente x, cum x minima ſit) / 2 ax; Et igitur idem punctum 
eſt tam in n quam naſcente Catenaria; eſt naſcens Hy- 
perbola A H cum naſcente Catenaria AD coincidit, & proinde æquicurvæ 
ſunt hæ lineæ ad verticem A. 

5. Curva K V tertia proportionalis ad rectam A C & curvam AF five 
rectam A L. Ex natura enim evolutionis, K V (VKA - KAS VE 


kA 3 5 4 = COP gt 4M — &=) — Et 


igitur : / 24x T & :: TAK TR : KV. Sed 24 T*. 
ex Gorol. 2. Prop. 2. = AF. Unde AC: AF:: AF: KV. 8 

6. Recta KI duph eſt ipſius A B. Cum enim I (BC U CA+AB, - 
— CA-+2AB; AtAK=AC, per Corol. 4. hujus; igitur KI. 
=2 AB. | 


7. Rectangulum ſub A C & BR eſt æquale duplo {patio hyperbolico 


——_—— — 


BAH. Nam FR NAC . . e ee eee 


{24x + 


Fg. 38. 


- erita'+ x; ſemidifferentia earundem vocetur 3. Unde HL =a + x-+ », 
&PG=a+x=—y. Cumque ex natura Logarithmicæ, C A fit inter has 
media proportional, erit a* + 2 ax + * —J'=4'. - Unde y = 


ad ax Tr. Adeoque HL = a+ x + / 24 * T * 2 8 P 


v : 
-LHS, eſt LH: HS:: IN,: mL, unde L five 4 fluxio ipſius BD = 


genita, ejus eft naturz; ut fi axis vocetur x, ejuſque fluxio x, fluxio ordina- 


deſcripta eſt hæc ipſa Catenaria. Q. E. D. 


verſa ope Catenariæ per ipſam rerum natura productæ, numeri dati vel po- 


rumque CO, CV ſemiſumma CB; ex B ordinata ad Catenariam, nempe 


(46) 
PP 24x NTT S ꝛ 4 T TAN TA T = AB x 
BH+AC x BH=) AB-x BH+ACx BD+ACx DH. Ona 
FRxAC—BDxAC, hoc eſt BRXxAC=ABx BH+ ACx DH. 
Sed per Prop. 4. hujus, AC x DH = AGF ſpatio. Et igitur BR x AC 
= (ABHE -+ AGF = per Grol. 1. Prop. 5.) 2 BAH. 


Prop. 7. Theor.] Si in Curva Logarithmica L AG cnjus data ſuvtangens HS 
equals rette a, Corol. 2. Prop. 2. hujus definitæ, ſumatur punctum A cujus 
diſtantia ab Il h aſymptoto, nempe AC, «qualis ſit ſubtangenti HS, & ex 
puntlis Il & P utcunque in aſjmptoto ſumptis a puncto C equaliter diſtantibus, 
erigantur I L, PG ordinate ad Logarithmicam, quarum ſemiſummea ponatur 

 cqualis II D vel P F, erunt D & F ad Cavenariam rectæ AC correſpondenterh. 


Vocetur A B, x, adcoque CB vel DH ſmiſumma ordinatarum HL, PG 


=y/ 24x + x*. Quare fluxio ipſius H L, five ipſa 1m eſt 


EERDEEDEA EEE EF 34. ob animal. wimgale 1 w..L, 


24x + x* 


— D_ Hoc eſt Curva A D ex Logarithmica ſupradicto modo 
y/ 2ax + x* 


Sed bc ipha eſt proprietas Catenariæ ad 
of 24x + Xx" | | 2 
uam'a pertinet, Prop. 1. hujus demonſtrata. Ergo Curva FAD ſuperius 


tæ B D ſit 


CO ROL. 1. ] Sicut ope Logarithmorum Catenaria deferibitur, vice 


tius rationis datæ Logarithmus invenitur. Ut fi poſita C A unitate, cujus Lo- 
garithinus eſt nihilo æqualis, quæratur Logarithmus Numeri C ſive ratio- 
nis inter C A & CQ; Rectis CQ& C A tertia proportionalis fit CV, ipſa- 


BD eſt Logarithmus quæſitus. Ratio ex propoſitione manifeſta eſt. 

2. Viciſſim ſi dato Logarithmo CH vel CP; quæratur correſpondens nu- 
merus H L vel PG, ſeu ratio HL ad CA, ſive PG ad CA. Ex H vel 
P erigatur perpendiculum Catenæ occurrens in D vel P, ipſique HD vel 
PF hoc eſt C B, fiat æqualis C R ad horizontalem A R terminata; 1 


(47) 
AR ſemidifferentia quæſitarum LH, GP, ſicut ex ſupra demonſtrata Cate- 
nz natura HD vel CR eſt earundem ſemiſumma: (Nam in tribus quantitati- 
bus Geometrice proportionalibus quales ſunt HL, CA. PG, ſe- 
miſummæ extremarum multatum quadrato mediz, æquatur quadrato ſemi- 
differentiz extremarum) adeoque CR + AR, & CR — AR ſunt numer 
HL vel GP, dato Logarithmo CH vel CP i. 

3- Ex demonſtratione patet quod ſicut H D ſemiſumma Logarithmicæ or- 
HL, PG, ad C H normaliter applicata in H, eſt ordinata Catena- 
riæ, {ic ſemidifferentia earundem HL, PG, ad C A normaliter applicata in 
B eſt ordinata Hyperbolz zquilaterz centro C vertice A deſcriptz : ac pro- 
inde, per Corol. 2. Prop. 2. hujus, æqualis Catenæ A D. Nam y = 
24x +x*, Cumque Corol. preced. oſtenſum fit, A R eſſe etiam ſemi- 
ifferentiam rectarum H L, PG, patet AR efle æqualem Catenariæ portion 
AD. Unde obiter eluceſcit modus, data Catena AD, inveniendi C centrum 
Hyperbolz conterminæ, vel punctum id aſymptoto ithmicæ G L. Nam 
fi ſumatur A R æqualis Catenæ AD, & ex junctæ B R puncto medio 
erigatur ad ipſam B R normalis, hæc occurret B A Axi Catenæ in quæſito 

puncto C, uri patet. Nam fic erit CR = CB. | 

4. Hinc etiam ſequitur fi BD T, angulus fiat æqualis A C R, rectam 
DT tangere Catenariam in D. Nam fic fiet in triangulis æquiangulis D BT, 
CAR; DB:BT:: CA: AR five huic zqualem AD curvam. Et igitur 
per Corol. Prop. 1. hujus, DT _ Catenariam. 

5- Sequitur etiam ſpatium ACHD #zquari rectangulo ſub CA & AR. 
Nam quoniam A D eſt, per Prop. 4. æquale triangulo ſub C A & (AD. 
BD D, per Corol. 3. hujus Prop. AR — AY =) Y R, patet propoſitum. 
Er quoniam C A datur, conſtat ſpatium A CHD eſſe ſicut AD curva, illi- 
uſque fluxionem H d ſicut D d fluxio hujus. 

6. Si per punctum K. ubi CR ſecat H D, ducatur K Z parallela P H. 
rectæ A C occurrens in Z, ſumaturque C E æqualis ſemiſummæ ipſarum B C, 
CH be beer Aqulibru Curvæ F AD. | Os 

ntelligatur ſuper F A D erecta ſuperficies Cylindrici recti reſecti plano per 
PH ad angulos ſemirectos cum plano Ds FAD; exponet — . 
cies momentum Curvæ FA D ſuper axe P H libratzz ejuſque ſſuxio eſt 


: RRR 
DHX Dd +PFxFf=2BC x ADS z AT 
| Lax + xt 
Se 24' K AA 2K x 4 * a' x + 4 x * 
y/ 24x + x* of 2 ar + x7 925 aft ax + * 


+ Eten 6 
x vo 24x%-+ x = .CAx,.BD +CB:*x-AD: Quare CAN BD + 
CB x AD=. (quoniam ſimul -naſciturs dictæ ſuperficiei Cylindricæ 9 
mopcnto Curyz FAD ſuper axe PH libratæ. Unde diſtantia centri gravi- 
- e 


; | CAxzBD-+CBxAD. CAN BD 
tatis Curvæ FAD \ puncto Ceſt I ve} P 
-+ CB. Porro ob Z K parallelam AR, eſt AD: BD::(AR:ZK::) 
CA: CZ, unde CZ = . & igitur C E quæ per conſtructionem 


ſt BCA CZ, dit = Dr BC: hoc oft Curve 


FAD centrum gravitatis, & E punctum ex conſtructione definitum æquali- 
ter diſtant 1 C; ſed & in eadem recta & verſus eaſdem partes ſita ſunt, ergo 
coincidunt illa. 

Poteſt & coincidentia punti E, ut ſupra determinati, cum centro æquilibrii, 
Prop. 5. hujus definito, Synthetice fic oſtendi. Per Corol. 1. Prop. 5. 
2 B AX AVYD TBA N AR. UndeAH-+2BAX= (ACH D 
+ BA AR = per præced. Corol.) AR x CA+BA x AR: hoc eſt 
BDXxAC+2BAX=ARxCB; fiveBDx AC= ARxCB 
2 B AX. UndeBDx ACH+ADx BC=(ADxBC+ARx*« 
CB-2BAX=2ADxBC-2BAX=)zADxAC+2AD 


* AB 2 B AX. Et applicando ad 2 AD, * ERSAC ＋ BC 


ABN AD-BAX r 
= (AC DAY CA NN. Sed AK oft di 
ſtantia centri æquilibrii: Catenæ A. vertice A, per Prop. 5. hujus determinata 
ac proinde, ſecundum diftam Prop. 5. C A + „ ef diſtantia pundi 
E a C, & ED + 1B, eft cjuldem E diſtantia ab codem C. 
ſecundum hoc Corol.-6. Unde patet duas iſtas determinationes puncti E eo- 


EN ; ARX ,BDxAC 
dem recidere, quoniam CA K = 5 —Fp— +3 BC. 


7. Spatii PF ADH centrum gravitatis eſt in I. medio puncto rectæ CE. 
Cum centrum gravitatis fluxionis ipſius A D, five DA & Ff, duplo magi 
diſtet a PH quam centrum gravitatis fluxionis ipſius A C D ſive DH hd 


& F P⁰Y/˖ & DAT FF A C datam, æquale DAbH + FfpP 

patet & fluentis F A D centrum gravitatis E duplo magis diſtare a PH, 

uam fluentis PF ADH centrum I. Sed libet propoſitum aliter & ad mo- 
ſuperi oſtendere. 

Intelligatur ſupra figura PF A D H erectus Cylindricus rectus & reſe- 
ctus plano per P H tranſeunte, cum plano baſeos ſemirectum com- 
-prehendente ; exponet iſtud ſohdum momentum figure P F ADH fuper 

| axe 


> . Ln * N * 5 
d Fa | n * 8 
* © F gs : PLE ** Ls: \ 7 £ g - 8 wee 4 e . . n r 1 3 eo.” 
1 * 64M. od i. £ 8 4 8 La E 1 3 —— TL” * "YER * Fez K . - 7 912 . 6 7 #. vets 1 4 . n IE 8 
5 3 he I. 6 5 * r LLP EY ) _ - « fm te LIE F e 3 N 6 en. $ aus AF do 
2 * 7 n e 4 wy wg 2 'r U dy ; 4 , of 4 — eo ln LEES n I * ** ns ata 
1 7 - F 1 rr i). ed en EEE IS ELEC: $a he WY 
2 * . 4 81 Lai ds 89 rr Wr 
2 as » * mA "97 3 "© VEE "I n 1 TO * «WS » * 
1 D F _ . I * Wen 1 <F - = FM 7 mn, + * » 
_— * , 1 y "as... a 5 Jo N e * ieee 1 «„ . + x. 2 PLP 
* * hy * I 1 w = 5 CI - 
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axe PH bg: hujuſque ſolidi five prædicti momenti fluxio (ſolida nempe 
erecta ſuper & HDA producirurs 6 mamenram fhuxionis,) Gus 
r us AD, ducatur in { A C datam. Nam per Coral. 5. hu- 
jus Prop. H D 45 =Dad x AC: Quare 1 rr 

tur ducendo momentum Curve FAD re ee ſuperiore Crol. 
renne in; AC; eritque 
2 AC Ae BP TIA CBA BB. Adcoque fi hoc applice 

2 Haapd EAD Bins Gm by py hops 2 

diſtantia centri gravitatis figure. PF ADH. ab ae 


6 CB=) ee The nzin 


punctum ubi D T tangens Catenariam in D, ſecat A R, du- 
er ela 1 ipſi B O Occufrens rectæ per E ad AR. parallel in 
©; . AD. Nam per Coral. G. centrum 
vitatis curvz AD eſt in recta E O, ſed demonſtrabitur illud eſſe in N O recta, 


& proinde erit ipſum O punctum. Soils DA librari circa HL axem; 


ee! curva D A ducta in diſtantiam centri_gravitatis ab HL: 
es % Fer eſt fluxio tiz axis hibratio- 


& 1 A 7 -o» WE; X 3 © — 4 1792 $1 15 F 


- 


4a X 
hd 7 * *. A 
Ran Ion e N err e e 


inde ipfum momentum Curve gravis DA'circa em Bü 
Et igitur diſtantia centri 7. « x applicnrs/ ad A D, 
AC#DY' 


five — 


angulus BDT five DN Y = ACR, & anguli ad A & Y ſunt recti, q 
in triangulis zquiangulis RAC, DYN, RA:AC:;: DY: YN. 
ACxDY 


ab axe HL, Gre cen menen cette NO. 
9. Si ſuper I ducatur recta ad A R 
rens in W, erit W rem, vitatis ſpatii AC HD. Nam per Grok 7. 
centrum 5 CHD ee, I, fel ame. w, 
eſt in N W punctum. Eodem enim modo, quo 

2 . A CHD. cies HE. ra oftedr 


eſſe AC HD * H h =AC x TL x Hb=ax Vader + x" 


7 A LEN LI 
4 . SES n 2 — . 4 HR x 8 BE 
„ r Ot oo - i=} r * — N er 

a : >. # | n = FE IS. n 3 r * —_— Logs n : 

7 o $7 # ja 8 1 * ess ny «+ wa A 4 8 HI F<. « a * 

' q * 2 5 8 3 * 4 * ha 4 wt iis 8 5 fo 3 4 8 n wa 5 PP. 

4 * * . 9 45 1 hs 1 Pres * L * a M5 ths. "RC" [3 "Td A 1 r — Ch ak F > > ** 

| AY 7 : ® Ew r 6 r ORR Lake 1 n 2» ne” % 
4 „ r g 8 8 N as ; 6, * eee * TY — — 3 £ 4 lin. « $6. a N 4 
. 1 . * 8 — . * N ee * 2 * ay a n . * 3 af. \ : of 
h "> Ld * r 2 c = a 2 223 

r 2 _ 


| th x n 0 $7 9 7 
Frs 24K. e ease mmeneun ci ACHD 


circa mem IL librati, ne fluenti cujus 4 2 r eſt Fluxi6, hoc eſt ipſi 


1 : 


rs Sed qua D T tangit Gade ger Geol. 4 N 


reftz ON product occur- 


2 W .. De 1 CHD five « * . e 


IN e eee : 


059 


dn di co ries ik 4 CID n pa TS 
ACxDY ACxDY 


= "CL Sed Corol. preced. oſtenſa eſt YN = C Et 


nne Arque ex duobus hiſce 
ultimis Coyol. invenitur centrum gravitatis cujuſvis Sele Catenæ etiam 
ad verticem A non pertingentis: vel cujufvis ſpatii portione qua- 
vis, & aliis rectis præter prædictas comprehenſi. 

10. Hinc eee e Na & ſolida genita rotatione Catenæ aut ſpatii 
ſub illa & rectis comprehenſi, circa axes datos. Nam figura rotatione 
æquatur, uti vulgo notum, figuræ rotatæ ductæ in peri à centro 
vitatis inter rotandum percurſam, etiam datam cum Mins radius = 
diſtantia centri graviratis ab axe dato. Sic ſi Catena AD rotetur circa axem 


AB, Z AN eſt peripheriad centro gravirtis O percurla, (= denorat rat 
onem prripherie circuli ad ſemidiametrum) adeoque ede rotatione Ca- 
dene AD genits = e ene HI IL Hoc eſt 


eirculus cujus radius 888 duplum RAN, 4 mark 
ciei à Catenz AD rotatione circa axem A B genitz. Pari elan 

tum rotatione ſpatii A CH D circa A C, æquale oſtendetur Cylindro —— 
baſis eſt prædictus circulus, altitudo vero æqualis A C. Similiterq; ſuperficies 
& ſolida, ex rotatione harum figurarum circa alios quoſvis d axes facta 
menſurantur; Nam dato centro gravitatis hc non latebunt. 


ee ee | Quz i in Animadverſione ad noſtras de Catenaria 33226 LIP obji- 
rr cit i Af. Lipſ. A. Feb. A. 1755 funt e eee ab aliis j _ 
D. Gregory. ante ſeptennium inventam & 
N. 259. 7.40. modo quodam meo. Ita quidem eſt; i ve vero hic redarguen ny op 
* —_ viri Hugenixs, — & Bernonilius, plurimas Catena- 
detexerunt, & ediderunt, « nom dee; Ego quod 
auer demonſtrations perteaui. 
(nempe Catenariz Naum & proprietates primarix) ab aliis 
& expoſita fuit ? Certe iſta Catenariæ proprietas, Coral. C. 
22 pins woe hae demon ones: Cum ta- 
men ſit ni inter primarias ilhus proprietates, & omnium longe utiliflima,. 
& ad vitæ communis uſus facillime reducenda. Ab omni ævo, 2 pub- 
licis Fotnices arcuſque tam ad firmitatem quam pulchritudinem adhibuerunt 


Architecti: tamen ſit Fornicis aduſque editas noſtr de- 
Qualis iy fagura legitima aduſq 


Primum autem quod reprehendat invenit... quod” quadam ex 1 
'wicis_confler drein, quæ diſtinctius enuntiare atque 1 
operæ pretium fuiſſe ait. Ego qui Geometris demonſtranda T 
mata quædam ſuſceperam, Omnia minutim exequenda non; credebam.. 


—  ——————— _— — 


— 


(319 


Verum ut Auimadverſori gratum faciam, Lemma iſtud (Prop. 1.) demonſttabo, 
cum diſtinctius n nequeam, quam eſt hactenus factum in hæc verb. 

Potemie tres in æquilibrio poſe eandem havent rationem cum recti tribrs ad 
Spſarum direftiones parallelis, vel in dato Augulo inclinatis, 4 mituo occurſic ter- 
minatis. 10 

Pura $i potentiæ tres trahentes, ws ingeſt lc vel — ſecundum 
rectas PA, PB, PC ſint in irectiones tres 
rectæ EE, FD, DE, in kar, quovis dato, hoc wore 7 7 anguli EAP, FBP, 
DCP, fuerint æquales, dico potentias A, B, & C, 2 inter be ut rectæ 
FE, FD & DE. 

Producantur rectæ AP, BP, Cp in G, H & K. 


In Quadrilatero FA BP, cum Angulus externus E AP fit 1716 1 * | 


æqualis interno & oppoſito P B E, erunt interni duo oppoſiti FAP, & FBP 
æquales duobus rectis; cumque omnes quatuor interni quatuor rectis æquen- 


tur, erunt reliqui duo F & AP B in ti, — re- 
ctis etiam æquales. 554455 l b he de opplin igitur an- 


agg det, æqualis angulo B PG. ieee ee 
item E & AP K. 


Quoniam tres Potentiæ ſunt in Æquilibrio, ſunt immotæ, & igitur earum 
quzlibet pro Hypomochlio haberi poteſt reliquarum . reſt u que in 


æquilibrio manent. Si B habeatur pro Hy ice notiſſi- 
mum Theorema, Potente A eſt af N G\ iy i BP K, ad 
ſinum BPG, hoc eſt ſinus Anguli D ad ſinum Anguli F, hoc eſt recta 


FE ad DE. Rurſus pofito C Hypotnochlio, hs At al 
tentiam B, ut ſinus Anguli on ad 4 Anguli CPG, five ſinus 1 
BP K ad ſinum Anguli AP K, hoc eſt ſinus Anguli D ad ſinum 
hoc eſt ut recta F E ad rectam FD. 1 = 
ut rectæ FE, FD, & DE. Q. E. D. 
De App phcetione Teng: ene 
(ur ſupra-di&tum Prop I.) lineolæ d D gravitas abſc Sku per 4D expo n 
ejus centro gravitatis M collecta, & grave hoc ſecundum irectionern MF ad 
— 15; lng ata OE OI 
in æquilibrio cum prædicto gravi, per præmiſſum Lemm, 
— — ſive potentim trahentem ſecundum M F, ſicut 4 D ad 74 
Nam Angulus 4 D 4, quo D - inclinatur ad MD, æqualis eſt angulo 4 F, 
n vic. uterque d ad rectum. 
Atque hoc etiam obtinet, 1 
Ve, F incumdbens, interpoſita trochlea , traha- 
wg ga ipſi MD incumbente: Erit hoc ad illud ſicut D Y ad d . 
| Quod e regu tmanencibus, modus applicationis Harum' potentiariun mu- 
tetur, ita ut ad flexilis lineæ 4 coſe eren nahen Pet mic 
um M applicerur pondus ſe M'F vices exerens, quippe arcum centro 
4. radio 4 M, in deſcenſu deſcripturum: Erit ponderis hujus vis, ad flexilem 
nneam rectam ad M incurvandam, infinits reſpectu vis ſuæ gravitatis abſolu- 
tz; & vis ſecundum M trahens ad modo deſcriptam incurvationem 


— waG x privsrequiredatur ad 


Gr in 


dente Animadverſore, ſi ut in vulgari Mechanica, 


Fig. 39. 


Fig, 40. 


(88) 


in plano M F ſuſtinendum. | Aces ur Potintiz quz in priore licationis 

modo exponcbantur per 4% _ nunc exponendz — 4 dirt 
ibus proportionales: Nam ut prius pondus it ſecundum 

— MY, & Potentia illud nN ſecundum MD; & hæc duo eſſe 


in æquilibrio e Catenæ Wen co * manebit harum 


ratio quæ prius (cujus extremum 
d immotum, cujuſque medio pu o punto "M 7 applicatur grave infinite quidem 
vum, ſed cujus vires per 1 modum infinite majores reddun- 
tur, & proinde in — iles fiunt) in rectam extendit, 
eſt Catenæ D A gravitas que eſt ipſius was or proportionalis. Hzc { 


eſt ad conſtantem & aſſignabilem 4 (conſtanti ſed inaſſignabili d / proportiona- 
km) ut DJ, ad #4. Lane fic Animador pure credo veram concluſo- 
nem abſque aſſumptis erroneis fuiſſe probatami, a 


The Quadrature XIV. Sit A CF Semicirculus, cujus Diameter eſt AF, ADE Curva Ge- 
2 . ometrice irrationalis, cujus ordinatim * — BD, ſecat Semicirculum in C. 
tional, 1 — vero) the dab gnentur; Diameter AF = 2 4, abſciſſa AB = „ Ar- 
> wil n cus A C = u, ordinata BD= .: fitque « = r v y æquatio ex- 
8 An, 1697. primens naturs Curvarum Geometrice 2 in qua 1 deno- 

e eee eee | 
dum quantiratis indeterminare y. Dico Aream. 
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(53) 
competens Area. Geometrice Quadrabilis. (5.) Quod ſolus Terminus Irratio- 
nalis / 1 4 j in Terminos ipſum ſequentes fit multiplicandus. = 


14 


Exemplun 1.] Sit æ =, qui in hoc caſu r= 1, » = 0, idee ==; y* 


» + 1| 
eſt Terminus ultimo abrumpens, quare q = 4 unde ABD = vy-av 
+ 2% 24y = y*: & proinde ſi (per Nor. 4.) capiatur Abſciſſa y A id 
eſt, . e — — 
metrice Quadrabilis, ſcil. Area = 4 4, id eſt Radu, Quadrato. 


 Exemplum 2.] Sit = = 7. quia in hoc eaſu 2 W I, ideo : 


anraa + 144 


3 LES A 1 | ch 34. 
r eſt terminus ultimo abrumpens, quae q = 3 


db ABD = , - 433% 77577, & proinde 6 (per 


Not. 4.) capiatur y = VIS, ei huic abſciſſe oompetens Area Geome- 


trice Quadrabilis, ſcil. Area = V :4/ 64 — 3 x J 5 


: Exempluny 3. Sit = 2 in hoc caſu r = =» » = 2, ideo 


AAN 22 1 3 I 2 4 
Ez — J"—* eſt Terminus ultimo abrumpens, ergo q = 1 unde 


per feriem infinier n 


184 


f * Ar © 8 Q drabili OW 249 7541+ 154 
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0 — N f R X. 
Secunde.] Sit A CE Parabola, cujus Axis AE, vertex A, & Lirus rectum 


denotat 
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De hac Serie hæc ſunt notanda : (1. ) Quod Literz majuſculæ, A, B, C, &c. 
denotent coefficientes terthinorum ipſis præcedentium. (2) Quod fi exponens 
E ſit integer poſitivus aut nihilo æqualis, aut etiamft 2 » fit numeris impar, tum 
Quadratura exhibcatur per numerum terminorum finitum; Serie in his caſibus 
abrumpente. (3.) Quod -+ ſit aquals ultimo termino abrumpenti. (4.) Quod 
ex terminis Quantitatem / 2 4 y + y y multiplicantibus ultimo abrum 
fir duplicandus. (5.) Quod — N in quibus u eſt — 
teger poſitivus & impar, vel generalius, emnes illæ figurz, in quibus ulti- 
mus terminus abrumpens habet ſignum affirmativum ſeu +, habeant unam 
portioners Geometrice Quadrabilem, & ex ipfa ſerie facile aſſignabilem, ſu- 
mendo abſciſſam, ut in Nor. 4. præcedentis ſeriei. 


Exempluns 1.] Sitz = th quiaititocaſur='1, = =o, ideo terminus 
\ 2 | ra _ * H 1 4 | 
I J > unde + q = — 2 ig (per 


Nt. 30 &quia in hoc ef- S oft terminus ukimo abrumpens, ideo — « 


elt ulimus terminus in 7 1 2) T 5 muliplicandus, (per Nie. 4.) Adeo- 
que ABD ν += +/ 247 = 


"Exemplums 2.1] Sie « - quia in hoc caſu r = 2 > n = 1, ideo ter- 


2) | ER BAT ny 1 AY 
minus ultimo abrumpens n T ib © 1 


722 = * — ukimus terminus in ,/ 7 + 77 enultiplicandus ; aleoque 
_ABD= EH DT Art Tt & fi ar 


. . e 
H _ a : 
ft; | Mur 
. ? n * * 
* — * * - * * * * 


1 J 
« * 
* 
> 2 
: * 4 a= L | 
„ Y 
. ” 8. 
* x \ | * as 
* b N 
4 - 
* 
* - « 
Wo * 
” 
7 CY 
. 
o 
4 * 
| - 
- 
. 
% p 
. 
* . 
0 * 8 
« g : 
. 4 
1 


* 


1 « "ad. 
reve ot, TE han KA + 1 


Plate 1, l 


—— 2 hn 


+ ded. LATE 


tus ruis AB G 


25 * 
\ 


— — — ——— — — 


— 


e 
_—_— 


x 

_ 

* 

—ͤ—E—— —E—EREE⁵Xr̃ o — 2 - LEESES 


1 

— 

. 
5 


* 


* 


„„ „ee - ao 
„ 


© 
£2 


FR 2 2 EEE 


- 


—ͤ— — 2 —— — . 97 — 


— ——æ ũ : 2 „ „„ * * 1 
1 


1 


#7 


| (55) 


platur = E, eric Area competes lin Abſciſſe Geamenrce udn 


— 
— 


BY ſcil. Area = — * J X 54 — WE, 


Tertio.] Sit ACE ſemicirculus ADE Cure Geometrice irrationalis, cujus . f. 8. 
ordinatim applicata B D ſecat ſemicirculum in C. Quantitates vero Ng. 4 


tur ut prius, ſcil. Diameter AF = 2 4. Abſciſſa AB =, Arcs AC = 
Ordinata BD = ſitque æ = rv * y* — — 
varum ADE, in qua r denotat quamtitatem quamlibet datam & determina- 
tam, & » exponentem indefinitum quantitatis indeterminatæ y. Dico Aream 
274 


ABD r v r MS +vy/ — % = * — 
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7 — 4A Xx 22-1  a4aBx2n-3 — 
„ „ J is r 
4C X25 5 — 1 — 9 
— 24 3 y—6 
„ 54 2 + 
N 2142 ab, 2 : EE 2 — 1 
n „* * „ T 1 woe” "Tr" 


— * —_—— 


1 , 245 —*'; termini autem N 
(2. Quod in priori ſerie literæ majuſculæ, A, , © D, E, &c. 
coefficientes terminorum ipſis reſpective præcedentium; nec non in 
eoſdem obtineant valores, quos in priori. (3-) „% wad wo 
per quantitatem finiram, quando #. eſt numerus integer poſitivus, aut nihilo 
=qualis, vel etiam ſi 2 » (it numerus impar: nam in his caſibus u Se- 
N (4.0 e 0 gud 


0 Sit a =. dun in hoc cd o. ide err 


Area AB D-= een 7 247. Cal. Inte- 


gra A FE E eſt Latus eſt AC F, dem- 
. Ke L =qulis duplo Quadrato,  cujus 
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Exemplum 2.] Sit & = = e I, p = ideo 


"ES 8 


2 888 
erit Area ABD = — Ly Ne ned * 0 — + * 


R 3-3 Sit a = GET. quoniam in hoc caſu » = 2,7 = r, 


eo ei Area ABD = Je . go * 


— 


FRET = Ly Ae 
944 n 


The Quadrature XV. Efto ONF Curva Logarithmica, cujus Aſymptotos A R, in qua 
A* tale ſumatur punctum A, ut ejus prima ordinata A O fit ſubtangenti ſeu uni- 
Mr. J. — tati æqualis: Quzritur ſpatium Curvilineum AO NM a duabus ordinatis 
S. 73- AO, MN, Abſciſſa AM, & Curva Logarithmica O N comprehenſum: 


2 '59% Ex O ducatur O E ad AM parallela, & ſecans MN in E; dico quod 


rectangulum ex — ME, EN fit æquale ſpatio om . 


ratio. | Vocetur Ordinati MN, 2; ſubtangens AO ſou ME, : 

& ad axem AR conſtruatur alia Curya H GE, cujus æquatio 254 = x *, 

ubi ejus ordinata G M = dico quod ſit quadratrix Logarithmicæ juxta 

Mlethodi meæ fundamentum; ſcil. ejus ſubnormalis eſt 2 ive hujus Ordi- 

natæ æqualis 2 ut ex calculo iſtius Merhodi patebit: Ergo (juxta alibi a me 
expoſita) ſi ad G ducatur G C perpendicularis & zqualis lineæ G M, nec 

non HD. parallela ad G C, & lineis GM, CM occurrens in B & D; erit 

um GBDC = AON M. Sd GBDC = GMC — BMD= 

2 - BMZ =SZ-1H Af; ſed HA = AO ge natur Cur- 


vH G, e BDC SZ AOq=AOxMN—-AOz 


AON MN - AOS MEX MN 6 
etiam A ON MME NEN. N. E. D f 


4: 838 „% XVI. 1. By the Equable Evolution of a Circle, I mean ſuch a gradual 
the Curve de. approach of its ables to Rectitude, as that all its Parts do — wad 
S ually, evolve or unbend; or ſo that the fame Line becomes ſucceſſively 


and leſs Arc of a reciprocally greater Circle. 
q 260. 7 445. 


Jan. An. 1700, 2 Let AHKA be the Periphery of a Circle, AE ee Pablc 
& 4 A. Let this Circular Line be ſuppos'd, cut or divided at A, andthentounbend 


ike « Spring), its upper end remaining fixt to its Tangent AE 2 
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other parts do evolve or extend themſelves thro all the 
Curvature (as in ABD, AMC, &c.) till they become ſtreight in 
dence with the Tangent A E. 7 

Let AMC be the Evolving Curve in any middle 
firſt and Ut ſoin the fixt end A, and the moving 
line A C, interſecting the firſt Circle at H. I fay, i 

ent to A» H, cut off in the firſt Circle by the Chord AH. For, by the 
Suppoſition, AMC is the Arc of a Circle, having A E a Tangent com- 
mon both to it and A » H, and both Arcs are terminated in the fame Right- 
Line AC. . | 

4. Hence the Curve AD CE (deſcrib'd by the moving end of the Peri- 
hery in its Evolution) may be thus conſtructed. Let the Circle A H K A 
þe by Biſettions divided inco any number of equal Pare. Let H be one of 
the Points of ſuch diviſion. Then ſay, as the Number of equal Parts in the 
Arc Ar H, is to the Number of Parts in the whole Periphery AH KA; fo 
is the Chord A H, to a fourth Line, which let be A C in AH produc'd. So 
is C a point in the Curve ADCE. 

5. Dem. Upon AC deſcribe AMC, an Arc like to the Arc A» H. Whence 
AH: AC:: A»H: AMC. But by conſtruction, AH: AC: : Ax H: Periph. 
AH KA, therefore is the Arc AMC equal to the whole Peri AH KA, 
and like to the Arc A H. Conſequently CAC amet volving Pe- 
riphery, in a Poſition like to the Arc An H. and C is the deſcribing Point. 

6. After the ſame manner may be found other Points, thro which the 
Curve may be drawn. But here (as in the old Quadratrix of Dinoſtratus) the 
Point E cannot be preciſely determined, bur rhe Curve may be ht ſo 
near it, that its flexure or tendency will fo lead to the Point E, that A E ſhall 
be near h to Fay truth 1 * 

7.8 Point E a Tangent to any poi Curve 
may be drown: and oppoſing a f t drawn, the bur E be deter- 
mined ; the property of the | this, that ſuppoſing RT a Tan- 

t to the Point C, and C A, CE, drawn from C to each end of the recti- 

d Circle, the Angle ACT (the leſſer Angle that AC makes with the 
2 is equal to ACE the Angle made by the two Lines drawn 

C * 


8. Let c be a point in the Quadratrix indefinitely near to C; and draw Ac 
interſecting A H K A in h, and AM C in o. To A cas a Chord, draw. the 
Arc Amc, like unto the Arc Anh. To the point C of the Arc AMC draw 
the Tangent CI. AE, and joyn LA: ſo is 0 C an indefinitely little par- 
ticle of ee c 

9. Becauſe of the like Segments AA, AMoA, AmcA, as Chord Ac, 
to Chord Ao; fo is Arc Ame (= AMC), to Arc AMo. Or, Ac: 
Ao:: Ame (= AMC) : AMo. And dividing, Ac-Ao (co): 
As: : Amc—-AMo(=Co):AMo: That is, co: A:: Co: 
AM o, and alternately, co: Co: : Ao: AMo. Put AC for Ao, and 
AMC for AMo as differ ing infinitely little) and then tis c o: Co:: AC: 
AMC. But by contraction CL = AES AMC, hence co: Co:: 

Vol. I. ; I ; AC: 


— 


AC: CL, and the Angle nabe (ec being infinitely ner to 
AC, — INT it.) And therefore C oc ACL, are like Tri- 
| — | Becauſe of CL AE, Angle EAC LCA, (CL and E A be- 
ing Tangents to the two ends of the ſame Cireular Arch AM C, make equal 
— Imp Dena the Triangles EAC, 
ACL, are like and therefore are all three Coc, ACL, EAC, like 
les. Whence — That the Angle ACE (in the Triangle 
EAC) daun tothe Angle oe C in the Trang coC) but eee ACT 
eee therefore the e Ange A CE = ACT. 
2. E. D. 


> © "hers «nd Methodos KB Tetragoniſmis utor) occurrunt hæ — uarum alte- 
ard, 7 p. ram appello Methodum Convolutionis & Evolautionis ; — M um Com- 
allis N. 263. ationis & Explicationis. Quarum ope oſtendo tum aliarum Figurarum, 
Fs eee ſpeciatim) Cycloidis dimetiendæ quis fit modus omnium ſimpliciſſimus. 
ak e colligetur, tota Sphæræ cum Cylindro collatio: Quod ſibi 
| N fecit Arc 
Ng. 45. Quippe ſi ad Baſin P (Peripheriz Circuli zqualem) ſumatur altitudo R 
(equals Radio) fiet Parallelogrammum Rectangulum = RP. Quod ex mi- 
nutis ue altis, numero infinitis, ( juxta receptam Metho- 
dum Indiviſibilium) conflatum intelligatur. ſi omnes vertices intel- 
Fig. 46. ligantur in unicum punctum contrahi, quo ex illis minutis Paralle 
totidem fiant Triangula ſup _ciſdern Belibus æque alta; ſingula ſingulorum, 
ue omnia pla, ed 3 (curvata Baſi in Circuli Peripheriam) fiet 
Circulus (Centro C, Radio R.) Parallelogrammi dimidius = + 
Que eſt ipſa Archimedis Dimenſio Circuli : æqualis utique Trangulo Re- 
ctangulo, cujus laterum (circa Angulum ee æquatur alterum Peri- 
Pheriæ, alterum Radio expoſiti Circuli. Quippe à R * Trian- 
guli) in P (Baſin) ducta, exhibet Magnitudinem iſtius Trianguli = 4 R P, 
circulo æqualem. Idemque accommodabitur Sectori Circular), ſumpto arcu 
A pro P Peripheria. 
Fig. . Porro; fi ad illud Parallelogrammum = Rp (ut Baſim) ſumatur itidem 
(in ordine ad H ærium) Altitudo R; fiet Parallelepipedum = RR P. 
Quod pariter, ex minutis Parallelepipedis æque altis, numero infinitis, con- 
flatum intelligatur (minuris areolis iſtius Plani inſi ſtentibus; quorum omnium 
communis altitudo ſit R; & Baſium Aggregatum = RP. Quod ſi Paral- 
klogrammum hoc (manente magnirudine = RP) intelligatur in Curvam 
. Suprciem C Cylindricam curvari (cujus Baſis fit P, jam in Peripheriam cir- 
convoluta, Altitudo R) quo minuta illa Parallelepipeda in totidem 
Cuneos, ſeu Priſmata baſium b 8-4 1 ſingula 
fingulorum, adeoque omnia omnium, ſub-dupla) redigantur; Acies ſeu 
Vertices habentia totidem C puncta (ſeu lineolas minutas) in Axe C _ 
wy "ITY eumque complentia, et Cylindrus (Parallclepipedi Dimidi 
Ve 


— 
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Vel (in ordine ad Sphæram integtam) ſi ſutnatur Altitudo R. (ut 
ſit rota Altitudo D 2 R;) fiet convolutione pariter 9 9 (ut 
prius) ex Cuneis ſeu Priſmatibus numero infinitis Veruces ſeu Acies habenti- 
bus in Axe Cylindri) = RRP==*RP x 2R, quali facto ex Rp (cir- 
culari Baſe) in altitudinem 2 R: ſeu (quod tantundem eſt) = - R % 2RP, 
æqualis facto 115 (ſemiſſe communis Altitudinis Cuncorum) in (Baſium 
| tum) 2 R P. N 

Quod quidem Baſium Aggregatum eſt ipſa Cylindrica Superficies curva 
=P x * æqualis 1 —— | 
2 R ducta:) ſeu: RP x 4, (æqualis quatuor Circulis in Sphæra maximis :) 
Quibus {i accenſeantur, — Baſes circulares; fiet Cylindri (Sphæ- 
ræ circumſcripti) tota ſuperficies, æqualis ſex Circulis maximis, RP x 6 
= 3 RP. Et Cylindri Magnitudo, RRP = RPA 2 R. =qualis Fat 
ex Baſe Circulari: Rp in altitudinem 2 R ducta: ut prius. 

Quod {i pono, Cuneorum horum omnium Vertices (Cylindri Axem Com- 
plentes) intelligantur in unum punctum contrahi : quo Cunei illi, ſeu Priſ- 
mata, jam fiant totidem Pyramides, ſuper iiſdem Baſ bus ue alrz ; ſingu- 
le fi adeoque _— omnium, 1 eames eu ut; TP 3-8 
mans mayer un lindrica, jam fiat S ica propter ejus omriia 
cta æqualiter à Centro . manente, wr fins erat, Baſium — 
S2 RP, (quatuor Circulis Maximis #quali, ) itur, tum tota phæræ 
Superficies = 2 RP = { RP x 4 (æqualis * CR” maximus 3 & 
quidem toti Curvæ Cylindricæ zqualis & pective æquales. 
— —— — tum Schirz nn 
RP x 2 R; æquales Facto ex j R e — 
dum,omnium) i in 2 Rp (Baſium Aggregatum, jam factam ſuperficiem Sphz- 


ricam) ducto. 


Eſt itaque Cylindri Sphæræ circumſcripti tum Superficies tum itudo, 
ad iem Sc Magnitudinem inſcriptæ Spherz, i altera, ſeu ut 3 
ad 2. (Illic quidem, ut ſex Circuli Maximi = 3 RP, or Circulos 


maximos = 2 RP: Hic vero ut RR Pad; R RP.) quod eſt illud ipſum Ar- 
chimedis Inventum celebre. 


Idem — + 6 in Parallelepi Wo ( la- 
E N (cum Altitudine 23a: — — ſuper pk 
„ere e in unicum C 


) 
Para 


Superficics, 
— (Baſium 
ger & Sphare 


=2KRP. 
Poteſtque hoc itidem Sectori Spheerico accommodari. DuRo 5 R (triente 
communis Akitudinis Pyramidum-inibi omnium Sphæricæ Su- 
Gamer! d Goa oft od eons Seperate oe of 
e Diametrum; Se | 

ujus 


al (&) 


us totius onde = nititur; nempe,, od 


— xVII. I. P 
England in the tion, howſoever affected, if you give a Root, and find the abſolute Number 
Talat or Reſolvend, (which Vieta calls Homogeneum Comparationis ;) and again give 
whers, by Mr. Roots and find more Reſolvends; that if theſe Roots, or rather rank of Roots, 
2 be aſſumed in Arithmetical Progreſſion, the Reſolvends, as to their firſt, ſecond, 
Apr. 4. 75 or third Differences, &. imitate the Laws of the pure Powers of an Arithme- 
tical Progreſſion. of the ſame degree, that the higheſt Power, or firſt Term of 

the Equation is of. F. g. In this Equation 444 = 3 44 + 44 = N. 
| 8 Then Nor the = 1 f 1 
* e Ae 0 43 | 4 | 1 

| 1 F 52 16 


132 


To wit, the zd differences of thoſe Abſolutes are equal, a5 in the Cubes of 


2 


an Arithmetical ion. 
2. To find what thoſe differences have to the Coefficient of the 
Equation, tis beſt to beg from an Unite. 
3. In any Arithmeti ion, if you Numbers by Pairs, 
you . ee e r e umbers whoſe ces are equal ; 


and if by Ternaries, then the \d differences of choſe Prodatts ſhall be eral 
And bow ro ind the Kal Produc of an Arithmetical Progreſſion of any 


Number of Terms having rr Prager yen aſſi = 2 'd in any 
- Number d, is — cal in his T 7 Arithmetique, 
where * it to the — * of the Roots of 2 


af ou how this Rank may be carried eafily by Addition, till you 
have's vend either equal or greater or leſs than that propoſed. 

5- When you have a Aajas and Min, you may interpole as many 
more Terms in the Arithmetical Progreſſion as you will, chat is to ſay, Sub- 
divide the common difference in the Aritlunetical Progreſſion, and render it 
leſs; and then renew, and find the Reſolvends, which are eaſily obrained out 
of the Powers and their Coefficients, whichare ſuppoſed known, and may be 
readily raifed from a Table of Squares and Cubes, Sc. with which the 
Reader may be furniſhed in Guldini Centrobaryca, and Babirgrom s Fireworks. 
By this means you may obtain divers Figures of the Root; and then the Ge- 
neral Method of Vera and Harriet runs more eaſily, and is fo far im- 
proved, that after any Figure is placed in the Roots moſt certain Characters 


* 


( 61 ) 
are given to know by Aid of the Subſequent Dividend and Diviſor, whether 
the Foe before allumed- be too or too ſmall : or laſtly it may be 
well concluded, that, as in Logari when you propoſe ſuch an one as is 
- ores ©, yak tag, Work, uſing the 
Aid of their firſt Differences (when their abſolute Numbers differ by Unite) 
find the abſolute Number true to 5 or 6 Places farther than the Canon pives 
it (the reaſon whereof is, that the firſt Differences do likewiſe agree to 
the fame number of Places;) that I fay the like be done in Equations, 
after divers of the firſt Ei of the Roots are provided there be the 
like Agreement in the firſt Differences of the Interpoled Reſolvends. 

Moreover we E 
lation, common to Cs ͤ ͤ 3 if- 
ere nance ee ind the 

4, 


Briggii Ari: ö anni 

Alus, Sines, and Powers of an Arithmetical Progreſſion: But the Me- 
rr Aid of a 
Table of Figurate Numbers, by deriving ing Differences ſought, from 
thoſe given; a Doctrine that eaſily flows from Mercator s Logarithmotechnia, 
ad of uſe ip che Ole in un gm iu en rn ee e 

efficients unknown, or a Table of Squares and Cubes wanting, and give no- 
ing more than a few Reſolvends belonging to equal Moments or Spaces. 
And this may likewiſe be of good Uſe in Gauging, when having the Con- 
tents of a Solid, for every three Inches more or ſeſs given, without know- 
ing the Dimenſions of the Figure, and even in moſt when the Differen- 
ces are Progreſſive of one kind, OY 
nothing given but its Contents at ſeveral equal parallel Diſtances, each ſuc 
diſtance may be ſubdivided, and made as many as you pleaſe, and the reſpe- 
ctive Contents found by this general Method of Interpolation. 

After one Root is obtained, the Methods of Huddemius and others will de- 
preſs the Equations fo as to obtain more, and coniſeq all of them. 

6. It is eaſy by a Table of Figurate Numbers to give the Sum of any ſuch 
Rank, or any Term in it relating to a known part of the Series of Equals or 
Roots; but e canverſo, giving Reſolvend to find the Root, comes to an 
Equation as difficult as that propos d; as in Dr. Walks's Chapter of Figarate 
Numbers. | 

7. Some affirm, they can gi Approaches for the obtaining a Root 
of any pure Power, e 
el eee 

Others. pretend to have found out the Method (incited thereto by an Ex- - 
ample in Albert Gerard s Iwuention Nowvelle en Algebre, a Amſterdam. 162 9) ſo 
much, by comparing of Equations, to increaſe or diminiſh the unknown Root 
of Equation as to render it a whole Number (or leſs differing therefrom 
than any Error aſſign d,) and by Albert Gerard's Method of Aliquot Parts to 
find the fame, and thereby the Root ſought, altho' it be a mixt Number. 
Eration, or Surd. TO N 


— 


” 
D xobably- . 5 
——— — We 
* 
. 
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Pr this may 8 ire with what is promiſed by the Lea n:d Ilud- 
. where ory he —— not then 
to publiſh certain Rules he had ready ; whereof one was to find out all the Ir- 
rational Roots both of Literal and Numeral Equations. This muſt be under- 
ſtood, when ſuch Roots are poſſible; for tis certain there are Infinite Equa- 
tions, whoſe Roots are no ways explicable, either in whole or mixt Numbers, 
Fractions, or Surds, and can be no otherwiſe explain d, but by a quam- 
proxime. ; Ka 5 


9. The Author of this Narrative conſidering, that the Conick Sections may 
be NN from leſſer Circles placed on the Sphere, and thence eaſily (other- 
wh than hitherto hath been handled) deſcribed by Points, and that by their 
Interſections, ſome Spherick Problem is determined; accordingly he found 
that this following Problem, according to the various Situation of the Eye 
and of the projecting Plan, would take in all Caſes. 

The Diflance of an unknown Star are given from two Stars of known Declina- 
tion and Right Aſcenſion ; the Declination and Right Aſcenſion of the unknown Star 
ts require b ' | 12 

And faith, He hath obſerved, that, admitting the Mechaniſm of dividing 
the Periphery of a Circle into any Number of equal Parts, or (which is equi- 
valent, the uſe of a Line of Chords, that this Problem, wherever the Eye be 
placed, may be reſolved by plain Geomerry, and yet the Eye ſhall be ſo placed, 
as to determine it by the Interſection of the Conic Sections; conſequently 
thoſe Points of Interſection (the Species and Poſition of the Figures being gi- 
ven) may be found without deſcribing any more Points than thoſe ſought ; 
and the Lenghts of Ordinates e hi thence on the Axes of either Fi- 
gure Calculated by mixt Trigonometry, and hence likewiſe the Roots of all 
Cubick and Biquadratick Equations found by Trigonometry. : | 

For giving, from the Meſolabe of Sluſſus, the Scheme that finds theſe Roots, 
it will then be required to fit thoſe Sections into Cones, which have their Ver- 
rex either in the Center, or an aſſigned Point in the Surface of the Sphere, to 
which they relate as Projected, and proceed to the Reſolution of the Problem 
propoſed : And how to fit in thoſe Sections, ſee the 7 Books of Apollonins, 
Mydongius, the 3d Volume of des Cartes's Letters; Leotaudi Geometria Practica, 
Anderſonii ExerCitat. Geometrice. | | | 

As to the Problem it ſelf; it is determined on the Sphere by the Interſections 
of the two leſſer Circles of Diſtance, whoſe Poles are the known Stars. And 
this maven hath divers 8 of ee | * 

1. By plain Geometry (in ore mentioned ; ſuppoſing a Plain 
| roche Sphere or th Nom Pole : I EATS e e 
DN ircles into the ſaid Plain, they are ſtill Circles (by reaſon of 
the ſub-contrary Sections of the viſual Cones) whoſe Centers fall in the ſides 
of the Right-lined Angle, made by the Projected Meridians, that paſs thro 
apes Terr; and opal deen ford in this der 8 
2. If it be required to be performed by Conick Geometry; in one Caſe it 
may be done, by placing the Eye at the Center of the Sphere, and projecting 
1 18 as 
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as before; to wit, when the longer Axes of the Figures being produced, 
cur above the Vertex: Here the is determined by the Interſections of 
two Conick Sections (whereof a Circle cannot be one, unleſs its Center be in 
the Axis of the other Figure:) And in this ſecond Caſe, theſe points of Inter- 
ſection fall in the ſame Raight-line or projected Meridian, they did before, but 
at a more remote diſtance from the Pole Point, to wit, in the former 1 
tion, the Polar diſtance was meaſured by a Right Line, that was the 
Tangent of half the Arch; here it is the Tangent of the whole Arch. 
Hence it is evident, how one Projection may beget another, yea, infinite 
Others, altering the Scale: and how the leſſer Circles in the Stereographick, 
Projection help to deſcribe the Conick Sections in the Gnomonick ion: 
But (to reduce the matter to the common Radius) if we ſuppoſe two Spheres 
equal, and ſo placed about the ſame Axis, that the Pole point of the one 
ſhall paſs thro the Center of the other, and the Touch-Plain to paſs thro” 
the ſaid Center or Pole-Point ; and that a leſſer Circle hath the fame Poſition 
in the one as in the other; then, if the Eye be at the South Pole of the one, 
it is at the Center of the other; and any Projected Meridian drawn from the 
Projected Pole point to paſs thro both the Projections of theſe leſſer Circles, 
the diſtances of the Points of Interſection are the Tangents of the half and 
the whole Arch of the Meridian fo interſected. But as to the Points of In- 
terſection, which determine the Problem propos'd, they may be found with- 
out the aid 1 from a Gnomonick and Stereographick Method 
of meaſuring and ſetting off the Sides and Angles of Spherical Triangles in 
thoſe Projections, which is neceſſary in what follows. | 
z. If the Problem is to be performed by mixt Geometry, as by a Circle, 

either a Parabola, Hyperbola, or Ellipſis, the Circle may be conceived to 
be the ſub-c Section of a Cone projected by the Eye at the South Pole, 
and any of the reſt of the Sections by the Eye at the Center of the Sphere. 

4. If by any of the Conick Sections however poſited, the Projecting Plain 
may remar the fame; but the Eye muſt be in ſome other Part of the Sur-- 


— 


XIX. x. Conſtructio quam tradit Carteſius, quæque facillime radices Equa- The Conftru#ion- 
tionum omnium Cubicarum vel * cb deficit N — co 
nus, eruit, ut nota ſupponi poteſt ; attamen cum cardo fit a quo ſubſequentia tions, by # Fare- 
pendent, ex illius Geometria deſumptam placuit Regulam adjungere, pauculis 5, . aun, 
nonnullis in melius (uti reor) tranſpoſitis. Halley. N. 188. 

Deficiente ſecundo termino omnes æquationes Cubicæ reducuntur ad hanc Ju An. 1687. 
formam . X. 4 p. 444. = o, arc Biquadraticæ ad hanc z *. K. ap K K. | 
444 . a r = O, (ubi 4 + at latus rectum Parabolæ cujuſvis datæ, quam 
in Conſtructione adhibere licet,) vel ſumendo 4 pro unitate, ad hanc 24. *. 
227 o, vel ad hanc & . NK. rx. Jr. = o. 

Jam data Parabola F A G, cujus Axis fit ACD KL ac latus rectum à vel Ng. 48. - 

I, fiat A C ejus dimidium ac collocetur ſemper a vertice A verſus interiora fi- 

gurz ; dein ſumatur CD = 4p in linea illa A C continuata verſus C fi in 
#quatione fuerit — p, vel verſus alteram partem fi habeatur F p. Porro e 


(640 

uncto D,. aut ex puncto C ſi non habeatur itas 5 da eſt ad ax» 
983838 E æqualis 5 4, — hs 1 fuerit — 4, ad 
alterum vero axis latus ſi fuerit + ; ac Circulus, Centro E, Radio A E de- 
2 ſi æquatio fuerit tantum Cubica, Parabolam tot punctis F & G in- 
terſecabit quot veras habet Radices, quarum quidem affirmativæ, ut G K, 
erunt ad dextram Axis partem, Negativæ, ut FL, ad ſiniſtram. ; 

Aſt fi'Zquatio Biquadratica fuerit, augeri vel minui debet Circuli Radius 
AE, addendo fi fuerit — r, vel ſubducendo ſi fit + r, ex ejus quadrato 
rectangulum ar, ſeu contentum ſub Latere Reo & quantitate data r; id 

quod nullo fere negotio efficitur Geometrice. Hujus vero Circuli interſecti- 
ones cum Parabola omnes veras Biquadraticæ Æquationis Radicis, dimiſlis ad 
axem perpendiculis, exhibebunt; affirmativas quidem ad dextram Axis, Ne- 
- gativas vero ad finiſtram. Totius demonſtrationem Cartefio, ejus Inventori, 
relinquo. c x 

. hic me operam dare ut ſemper habeantur Radices affirmativæ 
ad dextrum Axis latus, ut evitetur confuſio, à pluribus cautionibus, quarum 
cauſa minime evidens eſt, neceſſario oritura. 

His præmiſſis, ut aditus pateat ad conſtructionem etiam earum æquatio- 
num ubi reperitur terminus conſideranda venit Regula pro tollendo 
termino ſecundo, ac reducenda æquatione ad aliam quæ methodo præcedente 
conſtrui poſſit. Omnes vero hujus claſſis æquationes cubicæ ad hanc formam, 
&*, GKK. apæ . 444 o, vel ad hanc, &. bzz.%.4aq = o; Biquadraticz 
vero ad hanc, . b . 4p X 444. 4 1 o, vel ad hanc, 24. bK . &. 
449. 4 o, vel x. b. ap. N. a 1 o, vel denique ad hanc, . 
br K. a*'r = o, reduci poſſunt: è quibus omnibus, prout ſignis + & 

— diverſimode connectuntur, ingens oritur varietas; unde Regula 
omnibus inſerviens obſcura ac maxime difficilis redditur, niſi quam 
; E illuſtrata nodiſque extricata tractetur. 

Tollitur in Biquadraticis ſecundus terminus ponendo x = & + 7 6, fi fuerit 
+ & in æquatione, velz = z — , 1 fuerit — &: hincx — & in primo 
caſu, & +26 in altero æquatur æ; & in Aquatione quavis ſita, ſub- 
ſtituta loco æ quantitate æquali, prodibit nova æquatio termino ſecundo ca- 
rens, cujus radices omnes x data differentia à 6 vel excedunt vel deficiunt a 
. radice quæſita æ. | 


» 


Exemp. I. I . TS = apz.z = 449% + aaar = 0. 
fit x 2 Et erit 


: Wo ws 
xx — 1% + —bb=zxz 
— 55 . f — for — | 
_ : xxb + ELL ey PRs 


& * — ba 4 bbxx = — bx + 264% 


— 


Hic 


Ene f. bb xx - — bbbx+ 5 = + 24 
+6b x - 3 bbex+ bb x— + = + ba? 
| I I 
r — e =- 


„ : 
+ 444r = + aaar 
Hlarum omnium ſumma fit æquatio nova ſecundo termino carens, quæque 
proinde juxta Regulam Carrefiazam conſtrui poſſit, ſecundo loco = p di- 
midium ne- termini tertii per 4 five Latus rectum diviſi, hoc eſt 
3 1 io et Ties PI 12 
—=— = . ieee 
oC I I I 
diviſi, N IT = — 4 Cujus partes ſigno + notatz 
ſiniſtrorſum ab Axe, ſigno - notatæ dextrorſum collocandæ ſunt, ut habea- 
tur centrum Circuli ad conſtructionem requiſiti, ac cujus interſectiones cum 
Parabola, dimiſhs in axem perpendiculis, radices omnes veras x deſignet, af- 
firmativas quidem ad dextram axis, negativas vero ad ſiniſtram. Cum vero 
x -- +6 = z, ducendo lineam axi Parallelam, ad dextrum ejus latus & ad di- 
ſtantiam + 6, ndicula illa ad hanc Parallelam terminata defi 
omnes radices 2 affirmativas ad dextram, negativas vero ad ſiniſtram. 
Radium circuli quod attinet, habetur ille addendo partes negativas ac aufe- 
rendo partes affirmativas termini quinti 44 diviſi, e quadrato lineæ A E, 
A centro invento E ad verticem Parabolæ A ductæ: id quod maxima ex parte 
efficitur capiendo loco lineæ A E lineam E O, quæ ad O interſectionem Pa- 
rabolæ ac parallelz 2 terminatur; ejus enim quadratum omnes termi- 
ni quinti partes ex ablatione rermini ſecundi æquationi novæ inge ſtas comple- 
Ritur (uti facile probabitur) : ac reſtat folummodo ut iplius EO quadratum 
| tur, ſi in æquatione habeatur — , vel minuatur, ſi fit + r, additione 
ve ſubduction rectanguli a v, unde conflatur quadratum Radii Circuli 
quæſiti. 
5 Hzc eſt Methodus inveſtigandi regulam centralem D. Bakeri omnibus cau- 
tionibus libera, ac ſatis ſacilis; ac ſola differentia ex eo provenit, quod ego 


juxta Axem, ille vero juxta Axi am circuli ejuſdem centrum 
quodque ego ſemper radices affirmativas ex Axis dextro latere invenio, quas 
ille nunc 3 ſiniſtro conſtituit. wa | 
F.quationes cubicas quod attinet, ex _ _ 7 i — 0 ante 
quam eadem regula _ conſtrui poſſint; id quod fit ducendo æquatio- 
nem propoſitam in radicem ſuam z, unde provenit æquatio Biquadratica in 
qua deficit terminus ultimus five r: quapropter ſublato ſecundo termino & in- 
vento centro E, linea E O eſt radius Circuli; cum ſcilicet ar ſit o, & in nova 
æquatione totus terminus quintus ex-ipſa ablariane termini ſecundi oriatur. 
Vol. I. K Exemp. 


Ng Ry 


” ory 
Exemp. 2. 1 K + apz+4a4q=0: Quæ ducta in ⁊ fit 
Fs 2* - tFapzs +aaqe=z0 
Ad tollendum ſecundum terminum ponatur x ＋ 5 6 = x, & fiet 
* b bbax + — b*'x + 76 = ＋ 


. 33 3 W 
b 4 bbxx 5 b* x = = - bz 


+ e +—abpx + ——apbb = + 4pzz 


＋ 444 * + 2 = + 44qz. 
In hac nova zquatione, tertii termini ſemi-coefficiens per à diviſa, viz. 


> 2. 5 + 22 loco — puſurpandaeſtz ac 1 2 
{ye Ws N 1 2 pb 
midium, diviſum per 4 4 Lateris recti q nn ef a 


＋ £9, vicem ipſius :; q in conſtructione Curęſi ſubit: unde centrum E de- 
terminatur. Deinde ducta Axi Parallela ad diſtantiam : & ad ſiniſtrum ejus 
latus (ob x + 2 Y cujus interſectio cum Parabola fit O; circulus cen- 
tro E, Radio E O deſcriptus Parabolam ſecet vel tanget in tot punctis quot 


æquatio veras habet radices : quæ quidem radices ſeu ⁊ ſunt icula de 
punctis illis in Axi parallelam demiſſa; ad dextram quidem vz, Ne- 
gativæ ad ſiniſtram. 


Si in æquatione defuerit terminus tertius vel quartus vel uterque, inveſti- 
es regula centrali nulla omnino obſervanda eſt methodus differentia, ſed 
eficiente quantitate p vel q. deerunt partes illæ linearum CD ac DE ex quan- 
titate illa aliquo — deductæ, ac producendum eſt cum reliquis cofficienti- 
8 & quarti in æquatione nova, ficut in præmiſſis exemplis præ- 
ptum eſt. | 
Hactenus Cl. Bakeri methodum em imus, uidem nulla- 
Alia facilior ac paratior expectanda Ng ——_— ſive Para- 
bola, five alia quævis linea curva, cum ſcilicet æquatio ad Biquadraticam 
aſcendit. Etenim dum hæc ſcribo mihi occurrit regulæ Centralis Effectio Ge- 
3 præter omnem ſpem expedita, ac harum rerum Curioſis abunde fatis- 
Deſcripta Parabola N A M, cujus vertex A, Axis ABC, ac tus rectum 4, 
reducatur æquatio ad hanc ſormam x. b. ap . 444% K. a r. S o, vel ad 
hanc 2 '.h & N. 45 r. 444 = o, ſi cubica tantum fuerit: dein ad diſtantiam 
BD = 1? ducatur linea DH Axi paralleh, ad ſiniſtram quidem ſi fuerit 


. — b, ad dextram fi ++ q, Parabolæ occurrens in puncto D; de quo demit- 


ratur perpendiculum in axem B D. In linea A B continuata verſus B fiat 


(67) 


Gculum EF (vel e puncto C fi defuerit quant 
eſt continuatæ, occurrens in puncto E; qual quidem requiſiti 


ſi 
dextrorſum {i — q collocanda: ol moor om. Chal of ai. 


opus eſt continuata, linea F G = ; 9; ſiniſtrorſum quidem ſi fuerit 


ſtructionem propoſitam idonei ; ej Radius, ſi defuerit quantitas 7, hoc eſt, 
ſi tantum Cubica fuerit, erit linea GD; cujus quadratum in Biquadraticis au- 
gendum eſt, ſi fuerit — 7, vel minuendum, fi + r, additione vel ſubductione 
rectanguli ſub 7 & latere recto. Deſcripto fic Circulo, ab interſectionibus 
ejus cum Parabola demiſſis in lineam DH perpendiculis, quæ ad ſiniſtram 
ſunt, ut N O, radices æquationis negativas ſemper deſignant, quæ ad dextram, 
N 4p licius AEquationes Cubicz juxta Schote  Regulam 
Uter ac implicius /X u juxta i 
. eee referuntur: quoniam vero ipſe 


inventor nec modum inveniendi, nec demonſtrationem inventi exponit, non 


abs re erit ejuſdem fundamentum hic adjicere, ſimul atque Effectionem Geo- 
metricam concinniorem reddere, atque cautionibus quibus implicatur extri- 
care. 


Hzc Regula derivatur ex eo quod omnis æquatio Cubica reduci poſſit ad 


Biquadraticam, in qua deficiet terminus ſecundus : Hoc fit ducendo æquatio- 


nem propoſitam in & — b = 0, ay a: e Ces agar 
ſi fuerit — 6; & æquatio nova producta eaſdem it radices cum Cubica, 
atque inſuper alteram ipſi — 6 æqualem, ſi fuerit — & in zquatione; vel 
contra. ' 
Proponatur conſtruenda & = 2*b + apz +449 O. 
Hæc ducta in ⁊ 7 ah taper ee 

+2'b —bbzz habpz +4aaqb. 


Hic deficit 3 ac coefficiens tertii — 6 b + 4 p dat 


— 4 => + ! ploco;pvel CD in Conſhu ie cg, & ex dimidio coeffic 


. * 2 . x 16 1 
entis temini quarti fit 47 +£ —£ loco f q vel D E uſurpanda; adeoque 


determinatur centrum Circuli quæſiti: atque ob datam unam ex radicibus æqua- 
tionis novz, viz. — vel + 6, dabitur etiam punctum in. circumferentia, id 


eſt Radius cus. Denique deſcripto Circulo, ab interſectionibus ejus cum Pa- 


rabola demiſſa in axem perpendicula æquationis radices exhibebunt, 


Inveſt autem centrum Circuli conſtructione e facih, cæteriſ- 
que omnibus in Cubicis præferenda. Deſcriptæ e AMD fit ver- 
tex A, atque Axis AF: ad diſtantiam ipſi õ æqualem ducatur Axi 

DK, ad dextram fi fuerit & 6 in æquatione, ad ſiniſtram fi — 6, quæ Para- 
bol occurrat in puncto D. Centris D & A deſcribantur Radiis æqualibus 
arcus occulti utrinque ſeſe interſecantes, ac per ſectionum puncta ducatur 
Linea interminata B C, que med fre uppolne AD perpendicular _ 

20 R 2 


Fig. 50% 
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ſtar, & Axi occurrat in punto E. Ab E, inferne quidem ſi in æquatione ha- 
beatur — p, vel ſuperne verſus A fi fuerit + p, ponatur EF = *p; & ex 
F (vel ex E ſi deſuerit p) educarur iculum F G, linea B C occurrens 
in puncto G; & in G F producta fiat GH = * q, dextrorſum quidem fi in 
æquatione habeatur ꝗ, aliter ſiniſtrorſum, applicanda: ac punctum H erit 
Centrum quæſitum, HD vero Circuli Radius, qui demiſſis in Axem Perpen- 
diculis ab interſectionibus ſuis cum Parabola, ut L M, Radices omnes, ut pri- 


us, commonſtrabit. 


The Number of 2. Ex Cartcſio & ex ſupradictis conſtat, tam in Cubicis quam in Biquadra- 


Kyots in ſuch 
Agua t ions, uit 
their Limits and 


, ticis æquationibus, Radices exponi poſſe een. T Axem, 


datamve diametrum Parabolæ datæ, ab interſectionibus Curvæ illius cum 


. Circulo. Cum Circulus Parabolam ſecans, vel in:quatuor vel. in duobus 


Halley 
P. 589. 
Nov. An. 1 


N. 49- 


Fig. $1. 


ipſi A C fiat GE ſemper 


85 punctis eam interſecare neceſſe eſt, conſtat in Biquadraticis vel duas vel qua- 


687. tuor radices veras, Affirmativas vel Negativas, ac fr haberi; uti etiam, fi 


forte Circulus illam tangat, quo in Caſu æqualitas dyarum Radicum ejuſdem 
ſigni concluditur. 3 autem, quoniam una ex interſectionibus ad 


Conſtructionem requiritur, non nifi una vel tres reliquæ Radices deſignant unam 


vel tres; uti in Caſu Contactus, unde conſtat duas æquales reperiri Radices, 


Problemaque unde reſultat æquatio revera Planum eſſe. 


Cubicæ itaque omnes quomodocunque affectæ una vel triplici Radice ex- 
plicabiles ſunt, utique ſemper poſſibiles, nempe fi Radices Negativas pro veris 
admiſeris: fic Biquadraticz, quarum terminus ultimus r figno — ales eſt, 
duabus vel quatuor. Aſt fi habeatur -+ r in æquatione, eaque tanta fit, ut 


+ GDq = ar, minor fit quam ut Circulus, eo radio ac centro G deſcriptus, 
Parabolam contingere in aliquo puncto poſſit, æquatio data omnino impoſſi- 
bilis eſt, nec ulla Radice Negativa vel Affirmativa explicabilis : Sed de his. 
plura in ſequentibus. „ | | 
Quoniam vero tanta intercedit differentia inter caſus Cubicarum & Biqua- 
draticarum, ut ſimul comprehendi nequeant; primum Cubicas deinde alteras 
tractabimus. Cubicæ vero infinitis Circulis in data Parabola conſtruuntur, 
Biquadraticæ autem unico tantum (faltem his methodis). id adeo quia ponen- 
do z = e ſive indeterminata aliqua, æqualem nihilo, æquatio Cubica reduci- 
tur ad Biquadraticam eaſdem Radices cum Cubica habentem, atque inſuper- 


aliam ipſi e æqualem; unde fit ut tot Circulis diverſis conſtrui poſſit Cubic, 
| 2 imaginari velis quantitates e, id eſt infinitis. Inter has vero Conſtructiones, 


quam ſuperius (H. alt.) dedi longe facillima eſt. Huic tamen non multum 
cedit alia, quæ ad enucleationem Numeri Radicum, earumque Limitum ma- 
gis accommodata videtur, quæque ortum trahit ex ablatione ſecundi termini, 
ponendo modo yulgari x A vel = tertia parte Coefficientis termini ſe- 
cundi. Hzc autem eſt. Data Parabola A B M ejuſque vertice A, Axe AE & 


Lutere recto 4, reducatur æquatio ad formam conſuetam, vix. . 6 2 *. 


4p&.449q.= . Deinde ad diſtantiam 4 & ducatur Axi parallela B K, dex- 
trorſum quidem ſi fuerit + 6, aliter ſini ſtrorſum, Parabolæ occurrens in B; 
ac lnez ſuppofitz A B erigatur perpendicularis utrinque interminata Dp, 
Axi occurrens in puncto G. De B in Axem demitte perpendiculum B C, & 
2 5 ac Verſus inſeriora fonatur. Ab E fat 

| RE © 


(690 


EH i ſurſum quidem, ſi in æquatione fuczit + p, deorſum veto, ſi 
— pr ac © puncto H (vel ex E ſi defuerit quantitas p) educatur perpendicu- 
lum H Q interminatæ D P occurrens in O. Denique in linea H Qin- 
terminata, fiat OR 4, ab O dextrotſuu {i fuerit — q, Sini ſtrorſum fi. 
＋ , collocanda: ac Circulus centro R, radio R A deſcriptus, tot punctd ſeca- 
bit - Parabolam quot æquatio propoſita veras habet radices; eæque erunt per- 
pendicula Z Y a pufictis interſectionem Y in Axi parallelam B K demiſſa; qua- 
rum que ad dextram linzz B K Affirmativæ ſunt. ad Siniſtram Negative. 
Hujus Conſtructionis commoditas in eo conſiſtit, quod Circulo per verticem 
tranſeunte peragitur, perinde ac ſi defuiſſet ſecundus terminus; ideoque ad Ra- 
dicum Numerum determinandum, ſufficit Loci five Lineæ Curvæ proprietates 
perſpectas habere, quæ ſpatia diſcriminat, ubi f ponatur Centrum Circuli qui- 
per Parabolæ Verticem tranſeat, circumferentia ejus vel uno vel tribus altis pun- 
Ris eam ſecabit; hoc eſt Lineæ curvæ, in quam incidunt centra omnium Circulo- 
rum per verticem tramſeuntium ac deinde Parabolam tangentium, naturam definire. 
Locus autem ille eſt Parabolois, quam cum Cl. Wallfzo ſemicubicalem appellare 
licet, ve, in qua Cubi applicatarum ad Axem ſünt inter ſe ut Quadrata por- 


rionum Axis. Cujus Latus rectum eſt, I. Lateris Recti datz Parabalz, Ver-. 
tex vero punctum V exiſtente A V dimidium Lateris recti ejuſdem Parabolæ. 
Hoceſt, fi ponatur Unitas pro Latere Redto datz Parabolz, -. cui ordinatinm 


| 7 

icatz æquabuntur Quadrato partis diametri, five cubus ex: VH quadrato- 
KITTY ſi ſcilicet R fit Centrum Circuli qui per verticem Parabolæ tranſeat, 
ue deinde contingat ; L eſt Curya illa quam primus mortalium Nelas 
Noſſas rectæ datæ ualem vit, caque occaſione apud Principes 1 

Geometras dudum celebris; ejuſque proprietates Cl. Malliſus ſub finem Libri de 
Cifſoide, & W Prop. 8 & 9, de Linearum- Curuurum Evolurione, aliique 
acri ingenio diſquiſivere, quorum ſcripra conſultat Lector. Hzc Curys utrin- 
que ab Axe Parabolz deſcripta, 'viz, VN L, VP X, ſpatium complectitur, 
in quo ſi ponatur centrum Circuli, qui per verticem A tranſeat, interſecabit 
ille Parabolam in tribus aliis punctis; ſpatia vero ab Axe remotiora Centra 
præbent Circulis non niſi uno præter verticem puncto Parabolam ſecantibus. 
His probe intellectis jam ad determinandum Radicum Numerum accingi- 

mur: Ac primum deſiciat ewes terminus; ſitque Latus Rectum 1, vel AV 
=; in conſtractione VH eſt p, HR vero 445 cumque ſi fuerit & p, ab V 
verſus ſuperiora ponenda fit y. Centrum Circuli extra ſpatium LVS En. 
per conſtituitur; ideoque una, tantum Radice explicabilis eſt, Affirmativa ſi 
— 4 Negativa fi + q: que quidem Radices Cardaw Regulis inveſtigantur. Si 
vero fuerit — , V H.= p inferne ponitur,,.ac fieri poteſt ut H R. cadat in- 
ter Aem & Curvam VX vel V L, ſi ſcilicet Cubus ex VH, ſixe [- TY 


major ſit quam quadratum ex 4 7 live 2 7 major quam = qhquoin'c- 
ſu tres dantur Radices, duæ n fi fuerit — , ac una. Affirmativacarum.. 
ſummæ zqualis; vel fi + 9 duz Aflmative. unaque Negative... Quod ſi- 


I- . | I | 1 4 8 oo _ 
77 þ ' minor ſit qum —= 4 ung tanrum reperirur Radix, Aﬀermativa {t 48. 
"+ ) a ee 1 


_ (GS) 
Negain 6-+9. Ang hee pm doc i qi ae cc. 


traftarunt. 


_ Jum pine ores termini ac primum propontur, jo hee 
3 o d igri a Je i _ 


— 1555 VG A= vn 50 F 


*. on — ; =—=bb, be r10 2 bp, vel 


Ebp- Ls nqHRGredlliaCami Chal Rb An Eper dib | 
. bi + ha i; «8 34533 BI% ; 17 
ferentia wa Mts Ha que & =quans, Cann cadic in 
Axe; fi, 5 #pmajor ie quam 40 +> 70 Sinitram Axis ene 


Dana Mages Cel br 2 e 
oe Gan fle G ud 'majus It quam TR. Give differen 
ti inter — f N 25 p; reperitur Centrum R intra ſpatium N p V. 


Panboloidibus vox VNII. ac recta i interminata DNP, circumſeriptum : 
linz BK Ge atque adee æquatio tres habet e Afllmatives. Centro 
vero extra hoc ſpatium NV conſtituto, non nifi una Radice Affirmativa 
explicant poreſt. Hie obiter notandum Ream D P Parabolbidem V PX. 


er in ander, aim EP=—— 453 atemm vero V NL fecare in 
r ira ut demiſſo in Axem Perpendiculo NF, VF fit pars quarta 


ipſus EV, due - 2 % ve 8g | VW autem, quz & puncto V Axi 


| eee renne w, dener“. we- Ep. 
eee ee 1 
| 3 
jo quam — Th b*, non niſi unam eamaque AffirmativamRadicemreperiri  Fallit 


itaque Regula Core (Edit. Amft. 1659, pag. 7 ubĩ tot veras dari Radi- 
ces quot ſunt in æquatione mutationes ſignorum -+- unciat, fruſtra 
etiam in Commentarũis ſuis Sphalma hoc excuſante deal; F Fingi enim poſ- 
ſung; infinite plures 2quationes præcedentis formulz tres ſignorum mutationes 
| quæ unam tantum quam que tres habeant Radices. 
etiam quinta Seftionis quinte Artis Analntice Harriotti Noſtri, uti Prob. 18. N- 
5 « Reſol. Viete, vix ſatis firma 1 cum ex cee quas A. 
> toti Parallelogrammo PTV W id conveniat, quod ſoli ſpatio NVP 
jam comperere.p robayimus, hoc eſt ut centrum prabeat Circulo Circulo tribus aliis 
pudctis ter Verti erticem Parabolam ſecante. Quantitas 


(971) 
Quantitas antem 3 five terminus uſt., datis, 5 & p es lege ut y minor fir 
0 bb, — — æquatione / ddd = 


—b) +346 = 2-6 p; cum ſelicet Cel picken continga. Traque 
2 q minor ee ber quam bp 25 + Ad ar {i / major fuer 


a7 


quam = bb, en china off mee A,, ne 


cadat.centrum in ſpatiolo N VW. Arque higecaditionibuy aquatioſemper 85. 
plici Radice explicabilis erit, aliter non niſi Semper vero, {ave tres ſive 
una, Affirmative ſunt, ob poſitionem centri ad dextram linez DP. 

Atque hic eſt caſus maxime difficilis, in ut quicunque pramiſſa bene cal- 


eat ſequentia facili negotio intelliget. Detur jam æquatio a I Ae 
＋ q = o. Hic ut tres habeantur Radices, opartet Ceatrum — 


intra ſpatium P N £, rectis PN, P, & curva Paraboloidis N A, deſinitum, 
reperiri; quapropter cum E F fit = op t6+.p minor alle deber quam => bb: 
| jm ad dcterminationem quantitatis , exiſtente d = A > ut antea, 


74dd＋ = bbb - - * bp ſemper major eſedeber quam —- 9, ar hallen 


tur Centrum Circuli in ſpatio Go PN A: ee fe gs 
duas _ radices kin Hato pros e Si vero major eſt 


quam — b b, vel — q major quam 1 bbb - 7 non niſ una 


eaque — Radice explicabilis eſt. n bre 01 0 


æquatio - — bz = pai. =. Un has aqua 
tres —— i inveniri in ſpatio . 
. ito, inter rectam DBD & curvam Paraboloidis PX; hinc c 


eſt obnoxia mirationibus, rp yero ſemper gior eſe ber quam y/ 44d 
> % bp role 4 bb + ; Þ: Hoc patto dus daun Radices 


n . 3 ſit quam 4 
re == — by, unica tncum Afrmarivaexponi peel. Quarto loco ſit 


æquatio z * Sas paris 05 duas Affirmativas habet Radices ac 
hw Meng © Coma Che I ITN. nen re- 


a Po, PD, ac curvam Panboloidis & I. hoc elt (poſi d= 64 


0 gore fim A n ſi vero 5 2 ma- 
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: in quibus habeatur + quoad limi- 
i r 
mutetur, ſervato ſigno termini tertii; quæ vero Affirmativæ erunt Radices in 
illis hic fiunt Negativæ, & vice verſa. Sic in zquatione, K —bz* + pz 
_ = 4 = ©, una vel tres erant Affirmative Radices; in hac vero, . +6 z* 
" 2 +9=0 velura veltres Negaive ſuns ſub iiflem conditionibus ; 
vero omnino Affirmativa. Sic in & + bz? FIST F5% dyz ſanc 


werber lima ip min qu bb, ac — 7 minor quam 
VA - bp-quemadmodum in 8. = -be'+pz +4 I'D, * 


dux erant Affirmativæ & una Negativa; excedentibus autem leges lege proſeris 
p vel q, una tantum hic eſt Radix Affirmativa, quæ ibi Negativa erit 

modo in & + bz* ='p x + q = ©, vel duæ ſunt Ae ac una Ne- 
| _ vel una Negativa tantum; denique iiſdem de caufis in æquatione, 
3 +b$+* —pz — duæ ſunt Negative & una Affirmativa, vel una 
Affinnativa tantum, quibus in zquatione, & — bz* — p & -+ , duæ 
erant Affirmativæ & una Negativa, vel una er tantum, ber prout 


: 54 major yelminor fett quam f 4b 46 bp. 1 


Si defuerit terminus tertius, ive pz, Centrum R ſemper cadit in linea 
IPE A, quocirca ſi fuerit — b. *. — 4, vel & 1 75 + 9, 
una mntum efſe poreſt Radix, fi — b Afﬀfirmativa, ſi ＋ b N LAGE 
fuerit - . N. + 9, vel = . . %, duz po int elle Affir- 
mativæ ac ung Negativa in priore, vel una Affirmativa & duæ * in 


poſterior, cadente Centro in linea p . N P ac H, hoc eſt ſi . minor 


ſit quam . " b* fin majoi Merit una rantum Negativa in priore, Av 


Affirmativa in poſteriore, dare poteſt. 

Hactenus Numerum Radicum in Cubicis Aon — lemi ſu- 
mus, reſtat ut nonnulla adjiciam de Quantitate Radicum. Hic primum No- 
tandum quod omnis æquatio tres habens Radices ope Tabulæ Sinuum, 
Triſectione {eilicer Anguli, faris expedite reſolvi poſit ; Ponendo ſcil. 


V4 bb — *pvd 4/446 bert + in æquatione, N #554 4 
Git pro Radio crab, L Sinum ber in 
; 7 — 6) 4+; TEENY 

TinbSinoum ee —— ;Invento hocanguloySinus te tertiæ r par- 
tis ejus, ot & Sinus rr paris compl. ad Semicicuun eorumque ſumma, 


ex Taby'aSinuum dabuntur. Hi veroSinus in Radium V4 64+ * . 


cendifinter htebuorr Oman Oe 6, i Fe ) quarum& © b vl 


Summa vel differentia, =; Acquationis exhibe- 
vow; eee n | 


fieri pollir, breviter dico quod Centro R, in — for- 


. b, tertia autem & 
Iyor ſeroger lupert — 7 nen. 
an eee ſunt qua f 6, mores vew dum f 6 tertia vero eſt þ — 
duabus alreris, ac proinde minor quam — 6: Sed adhibita-Limitatione Quan- 
ritatis p. eber rende Radic inch Maxima enim Radix ininor 
equa V4 44. 4 Vi, 


PER ”- b, major vero quam 4b +> bz 


>? i —— 1 7 +65 Ree 


dix media ſeinper aior eſt quam VET 4 46 major vero quam 


| 3 . 6 — 5 J. bunc vero imitem nunquam excedi Radix Mini- 


ma, ſed cum Quantitate q evaneſcit. 


In ſecunda formula præſcriptis legibus duz ſunt Affirmativz-ac una Ne 
tiva, Lede Cen in pro GPE, altera ex Affirmativis major eſt, 


tera minor quam * b, Major vero non excedit 6, Negativa autem Major non 


Je port quan V6 - | 4, amen abe ip b & a 
Affirmativarum. n I LOg 
8 * b, minor vero quam VI 6642 - , Negativa vero | 
ſemper minor eſt quam L 6. Limires autem propiores ex data p cvadunt Ra- | 
dcs dem maine Adirmaive 2 eee 


eee ee b; hoe takes ee 0 
9 3 

altera Affirmativa, — 9 minuitur Negativa vero ſemper mi- 

nor eſt quam 59 7% ac deficiente quantitate g evaneſcit. 


n e dow. Nagin fone ac ma er en 
& in quarts, Radices non limitantur à quantitate 6. Affirmative: vers 


_ minor eſt quam Liars 2 b, major Wees 
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Atem ex Radicibus fit = 0. ac 


On) . 


E Maxima yero = Wink kn whe of a 


autem ex ns NE minuitur cum minuta Jene 


In quarta formula, cadente Centro intra gere lo, ſi duæ ſint 
Affumatiyx ac una Negativa, Maxima ex Affrmativis major eſſe nequit 
e eee V 46+ Þ += 6; Minor 
. ab hoc Limite n quantitate q- Negativauuem minor 
elt quam Vis 7 * 17 by 2 þ; major vero quam N 4 bes 

NB vero hic Radices Negativas ubique ſigno A IVQ- notari... 


| ia he fun Radic Afirmativequanor aquriceum uns in quis 


habetur ＋ 6, ac q ſigno contrario notatur ; ut monui.. Horum omni- 
um Demonſtratio ex eo conſequitur, quod ubi Centrum Circuk Rin- 
cidit in Lineas curvas VP X, vel VAL, d Parabolam tan- 


git in puncto, cujus diſtantia ab axe * V. camque fecat ex altera 


— 2 cm Geneva in Lina DPD, 


e cl neon, 

rn 

n „5 
N etiam cum Centrum cadit in Axe; nf. cum 


21 47 25 V% pin fun, 5. = by. in ſe 


cunda; in 3 44361 in quarta cum 11 77 + —byy quo 


eee b, Myjr Wee, — 


GST 1 * 


Te o pins, Radic fu >b,&— 6 


(Es n 


Negativa vero 


ee eee % eee 
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funt Affirmative + VI | up fs 1 


 Atque hat in Cubicis Sager poke vidennr; ch exinjum yew Uſim 
> qua POE Tabulæ Sinuum Radices harum N 


| 8 unum vel alterum Exemplum 1 ut 
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IÞ 479% - 1881 = 0; queruntur Radices . V2 bb = * ot] 


* EE 17 
icin datum y $7 ; Radius Cre . 
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— . HEM 19 5 5 75 


bos el, add, diese ohe inden Fog 9. 9152566 auer 
det Angulus 57 gr. 19 * 11 . Hujus tertia pars N (hg 
dpd 42, 3 36 x. Sinus dant Log. 9. gel 742 1 It, 


qui ducti in Rad. / 37 — ; producunt Y & et V &, Log. o. 301030. 2 2, et 


* 0. coudhs m4, inde. was Y ie. zqualis eſt eorum ſummæ ſive 6. 
Ideoque Radices ſunt 13 — 4 = 9 13 2 1 &1 +6 = 19, ex 
ne CIs #quatio. Ubi N duas 


Radices nom excedere | 6 141 13» quia Centrum R in conſtruttione cdi 
Aw; a? + bp minoreſt dn 25. + 4 | 
 Exemplum alerun fi x" = 25 &* = $29 # = 525 = 0+ & que 
nana Radices V © 66 + 7 fo rd Ci; & Radius Circuli | 


| ++ PETS. 
. 1 125 1 4-hats's 
deny 72 mY 1015 / 10 7. 


= maT Sinui Tabulari Arcus, cujus Log 9. 9736426, & 


Areus ipſe 70 gr. 14 9932 + hujs pars teria ef 23 07024 0.47! 4.8 Come | 

3 m. hay vb quorum - Sinus Log. ſunt 5: 599183, & 

9.77527 quibus addito y/ 495 z fhunt Log. o. 903089 = 8, & 
1. 079181 = 12, & eorum um = = 20. Hinc conchiditur 20 


+ „ eee, & 8 & 12 * ſive 3 & 7, 


Negri Quod fi zquatio fuiſſet x * + 15 * RP pig a 
7 fuiſſent Amen; 25 vero Negativa. Cæteræ autem Cubice 
. juxta Regulas Cardari reſolvendæ ſunt, 
poſtquam demptus fuerit — terminus; nec video 2 
minori calculo hoc n 8 Ar {i deſideretur 
R „ Þ 4+ expreſſa, 8 nn 
m 
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mak, 255 —_— vl different Baden Cubicarum ix 
V-1 


311 - 7887 ! 12 1 1 355 


bp: vix. + 5 4 4 e e ; Sum- 


, ier e 3-4, le 


3 
tia. Inque cæteris formulis Radix ſemper conflatur ex iiſdem elementis, va- 
riatis tamen ſignis A & - ut facile percipiet qui velit ex 
Ope vero Tabulz Logarithmicz Sinuum Verſorum Radices he faris prom- 
pte inveniuntur: nempe ſi coefficientis Numeri ſint ſurdi vel fracti, ac Radi- 
ces Numeris ineffabiles; ut plerumque fit. Hæc _ eſt . ach in prima 


ac ſecunda formuls, f > 66 minor fit quam y; fie — Aer „ „% 4 8. 


YO: 
pe ro is 6e Lo += 4 hoc 5 Bate Celina; ac 
inter 5 bp + ZE 78 27% in ſecunda, pro Radio; inveniatur Angulus 


cujus Tin ſt 4% d. Deinde ut Co- ſinus hujus Anguli, ad ejuſdem Sinum 
Verſum : Ita differentia pro Radio habita, ad ew cujus Latus cubi- 


cum triſacando Logarithmum habebitur: ac diviſo 1 b b per hoc La- 
. tusCub.e es ſubducatur Diviſor, Reſiduum erit quantitzs V &: Hujus Re- 
gui ac 6 ſumma, li centrum cadit a dexttm Axis, aliter differentia ea- 


rundem, TREE UL 6 : FS M fit dial. poſito HR 
pro Radio,, fir 4 d, five diſtantia Paraboloidis ab =» Sinus Arcus _ 
dam; HujusSinus verſus ducatur in Radium, five — = bp- . +— 7 
xc riſeſto Prodacd Logarirhmo, habebirur ejus 9 N per — 
; dividarur , 159 — T2 Dico Qvuoti ac Diviſoris lummam eadem lege addi- 


3 Radicem quæſitam exhibere. Ac och oft Ratio 
tne quan formal niſi quod 759 +1 boy q pro de 


| aſſumenda eſt, x 3 46+7-pib Vx, 1 7 * þ fr of Ss Sinu: 


n Sed hee rere ns orſſe welt, bebt. 1 
; Sit 
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ee 54 * z 50z ac 3 
Hic i, * þ bajor elt quamp, {ed i major ſt quam Cubus x - ; b, ideoque una 
ravrum AffirmativsRadice explicableſt 1 5 ea aca 9 
pro Sinu habenda eſt, ad Radium 422 - + 175 - 133. „be 197 Ar- 


cus vero competens fit 15 gr. 3. m. 49 5. Hujus Sinus Verſi 1 Log. 8. x 62376. 
additus Log. Radii 2. 3095913, dat o. 8457889, cujus tertia pars o. 28 19276 


eſt Log. ae 1. 913% quo Diyiſore diviſo. — 75 five d, fit Quo- 


tus 7. $7581; Quor a Diviſoiis fm, att cite 4 fit Radix quæ- 


ſia, nempe 1 , 9534, Nc. 


Exactis Cubicis Biquadraticas jam iamur. 3 

vel duas, vel quatuor Radices veras quarum determinatio, partim a 
Coefficientibus, partim à ſigno & — Numeri abſoluti dati, 
eee 1x $3! pas $5 nero; BD = Fig 4%» 


LEST bb, BK = a ſiye dimidio Larrireft, KC=2 AB = 


%R 145 — Fe I +44 =p FE= 1545 


255 — 5 bj — 3 pe fo Circulus, Centro G 


1 n em Al dd une dnobus, aut qua - 
ruor , punctis, quæ perpendiculis in lineam H D Radices omnes ⁊ exhi- 
bent. bran e ſint, evidens eſt Centrum Circuli alicubi con - 
ſtirui debere intra ſpatium, de cujus puncto quovis tria perpendicula in 
Curvam Parabolæ demitti — 3, atque ſimul Radium minorem efls - 
maximo ex illis perpendiculis majorem vero medio. Quod fi Centrum 
conſtituatur extra hoc ſpatium, ut non niſi una perpendi in Para- 
bolam dern qua major ſit Radius; vel 111 minor ſit ex tri- 
bus perpendicu ribus major vero quam minima ex ils; duz tantum 


poſſunt eſſe Radices; nulla vero omnino datur, quoties Radius D =»; - 

minor eſt minima ex tribus, vel uma illa, quoties una tantum eſt. Jam 

quale ſpatium hoc ſit, quibuſque limitibus diſcernitur, ac quibus conditioni- - 

bus Radius Circuli minor vel major ſit prædictis perpendicularibus, nobis re- 

ſtat inquirendum; aui mem, quo pee popendiculans ip Perabolan de- 

mitti poſſit oſtendendum eſt. 

2 be net AE Axis ejus, AV Sori-Laws RecumgG gu: NR. 
quo demitt perpendicularis: Ducatur Axi-perpendiculans GE. ac 

biſecetur VE in F, & erecta ,perpendiculari-F H ad idem Axis latus, fiat 

47: 2 CE; dico quod Circulus, Centro H; Nada eite Pare- 


. c ——_— ——— 
* 


Fig. <1, 


Fig. 52. 


. Fig- 82. 
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bolam interſecabic in punctis tribus, vel uno, Z; ad que dutte rect E 
Curvæ Parabolicæ diculariter inſiſtunt. 

Ut autem tres ſint hujuſmodi interſectienes, oportet Centrum Circuli H ita 
collocai i ſr ni pariuryParabolidibus inclſurn hoc eſt ut FH minor 


ur 2 Vr, five FH * a a 7 VF atque adeo 
GE= A minor ir quan / VF" fea / VE) hoceſt 


nm e GE mins engen 4d vb. e eee 
= cum Pakoliios es digen Se cam i is in Cubic ufi 
ſumus, ſed nee a. Lateris Recti 
Parabolz, hoc eſt - 4- ipſius AV: ideoque ea ipſa eſt linea Curya cujus Evo- 


| „ fic demonſtrante Fugenio: quamque ſemper con- 


tingit linea DF, quæ Parabolat perpendiculariter infiſtit in f D. Pun- 
ctum autem P, five in quo contingit recta DF! Centrum eſt 
Circuli, qui Radio DP deſcriptus cum Parabola in no D coincidit, ſive 
ejuſdem Curvitatis eſt; ut per ſe ſatis conſtat. 
Deſcriptis itaque hujuſmodi Paraboloidibus VX P. VN A;urrinque ab Axe; 
perſpicuum eſt quod, niſi Centrum Circuli conſtituatur intra hos limites, non 
poſſe ile phiribus duobus in punRis Parabolam interſecare : unde de- 
* terminare licet quibus ſub conditionibus Coefficientes terminorum intermedi- 
- orum coercemnur, in æquationibus Biquadraticis, ut habeantur quatuor Radi- 


ces. Nec prima onto dam elt ajacem fſt den paſſe quam f 3-bb, (C ſcil. 
in fool ab aber + p) ef quam g Generalter vero 16 
* © 4, 3d eſt di att Centr ab AxeE O, minor ele deer qu 


ny 44 VE, hoc eſt (ob VE =S-bbF. TP quam, RE: 


i N 7 . re — in dubio relictis — 1 Le, 


tionis cujuſvis naruram vrrir r I in Cubicis ſuperius 
"oftenſum eſt; & 

' Termini autem ultimi y-limitatio eadem facilitare inveniri- nequit; Alles, 
quis Probleme fit Soldum in Curvam rr 
quodque non fine ſolutione æquationis Cubicæ reſolvi poſſit. Traque pri- 
mo loco deficiat ſecundus terminus, vel ſi adfuerit tollatur, ut æquatio 
habeat formulam, & N. p . 4 K. r. = 0. Ac ſi fuerit = , ſemper dua- 
bus vel quatuor Radicibus explicari poteſt; ut autem quatuor ſint, opor- 
— age 2 


(799) 3 
Gt TORT: 8 7 in Lk 4 ] Lein, 21 
2 9.4 minus nee Deinde habeantur Radices 2qui- 


Enn een il ab 1 22882 
tionis hujus y. K. 5. 7 o, quantitatibus p & ꝗ idem ſignis annexis 
quibus in Biquadratica He exe: Rate anxibo Tabulb Senses bin s 
pedite inveniuntur. Inventis autem tribus illis y, (quæ ſunt ordinatim appli- 
catz ad Axem Parabolz, de punctis ubi incidune perpendicula in Curvam gy. g. 
pos Lcd 3) e minore y, quantitatem maximam v deſignabit, | 
1 fuerit — 7; qua fi minor fuerit r, æquatio quatuor habebit Radices, aliter 
duas. rn 
media 5, nam fi major fir, non niſi duas habere Radices, ſaltem ſi mi- 
nor ſit r, quam 3) ©'— py 7 ex-maxima 7. Hac vero ſi major ſit, nus 
omnino Radice vera explicabilis eſt æquatio. Hi vero iidem Limites aliter 


defignanur ex quantizte 9, ſi. A q ein primo alu, 5. = —q in ſe 
cundo, ac y _ 7 in tertio. a al | e rs 1 wi I wy 

—_ IRS 
GA, ſei. cum q 4.majus fir dum —= Y i minus vero quam 257 cxdents 


. 1 f | 21 74g eps u ot | ir Sian 1 copy 
tltente y * -+ — q 7 ex maxima y, major quam x; aliter nulla. At f 47 


— 
99 


1 | | 

= 9) %  medis y. tnc habemur quaruor gadices; at dus 
vel major priore vel minor ſteriore inventa fit -r. . 
l D vel fi fit — 5 & ꝗ 7 majus fuerit quam - 
27 æquatio y * * — pJ: tunica tantum explicatur Radice y; hoc eſt, 
una tantum perpendiculatis de Centro Circuli demitti poteſt : unde certe conclu- 
ditur duas tantum Radices haberi poſſe i data, quarum Summa, ſi 
fuerit — r, cum quantitate 7 augerur; at a 
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in ſpaio Vp K. x fon hots ſive Circuli hag: minor quim GD: 
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— SET} 
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5 ; 5 Inventis autem tribus valoribus bj „ 7minor' eſſe debet quam 23. 
Ser eee N Lig major vero 


8 q | +” My FIRES fi % mint 
may. Hos vero F 
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See VTS. duct: ſei. RTS pependicukri in medium ſuppoſitæ ineæ A P. 


ae eee, 165 26h - aig es, 5 2 , 
major quam g pb — 26 6 % BHD ps 


do tres, e Radic fe majors gn b. Fe; ) 
825 2 4 


* * ITS; 1,85 - % 


Fig. 4. ori ye bis oem hn mig price productum, , quando 2 
gativum fieri, five minorem nĩihilo; quoties 

_cularibus major eſt quam GD. Hoc, ſi acciderit Ep gy 7 =o 
ſcripto ex media y, in nihilum minui poteſt. 3 Limitis ex mini- 
ma y monſtrat quanta poſſit eſſe — r in æquatione, ſi habeantur tres Radi- 
ces Affirmativæ ac una Negativaz quam fi excedat, non niſi duæ, altera Af- 
firmativa, altera Negativa, dari poſſunt. Hæc Ea omnia demoaſtrantur 


ex eo quod prædicti Limites quantitatis r, ſint differentiz Quadratorum linez 
GD 8985 . icurium in Curvam Parabolz. 

vero cautiones, quas patit in n hiſce fignorum, 

ſitas, DR Gm ſemper ſecundum n tollere, ac deinde juxta precepra j 
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+ iwicem. Ex * — hiſce Redicibas Aﬀermitivie, dus ſemper 
ſunt minores quam . b, duz vero majores; e minor ſit qum 


AG. 4 þ" +9. Tromremminore quam bquories 
6 inyenta, major eſt quam A G, five 
. b, y major quam 3 1 © coder mnecka py 9 


ma Radix major elt quam maxima y + 2 6; 2quatur antem differentizipſius 
& ſummæ czterarum trium Radicum, ideoque minor eſt l. Sed jam manum 
de Tabula; Fortaſſis illi qui naturam Parabolæ penitius perſpectam habent, 
majori compendio hæc omnia peragere valebunt; at ſi quantitates hz omnes 
b. p. q & r, abſque reſolutione Cubicz æquationis rite determinari poſſint, nan 


ſine cauſa ambigitur; quæcunque enim zquationibus planis hac in re fiunt, 
non veros Limites, ſed Approxumationes tantum erhibent. * 


XX. Regulss binas compendioſis admodum f pro Approximatione Radici Cu- Th raffien 
bicz nuper protulit P. de Lagney, alteram. ogy 2 ——— 2 
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dee bees, wb tur reliquis Cubi membris 3 a ae +3 ace 
e 


+eee: rejectoque e rde. a ee 


22 in fi quam r I «7 non multum excedet ipſam e, po- 
3 . : a= - 4 r 


ſte ue e = — Ferie er ö . quantitas e, in- 
roque 1 — e wn _ Ad od 


u ner d lt . 


3444 
mula rationalis D. de Lagney. 9 W Cubus proxime 


Vol. I. 


(832). 


major dato, Las Cubi6 44 — 6 pc iccinio imei « 


hæe Nadicis Cubicz io ſatis expedita ac facihs parom 
WV fallit in defectu, cum ſcilicet e reſiduum Radicis. hoc pacto 


inventum paulo minus juſto ſit. LE LLALER ex coden 
ſonte deniyatuns. v. b= 3144043 466, * * n 60 


m Fer rr V7 ge x wy 
Ae re —=L 4-6 mou Fain. vr 6" — 4 = 4 

{a Latus vero Cubi a4 — b eodem modo habebirur- 

was V4, TEES Arque bac quidem formuls diquanco propius 


ad ſcopum e in exceſſu peccans ſicur altera in defectu, ac ad praxim 
magis commoda videtur, ns ſit quam continua 


additio vel ſubductio ipſius — ſecundum ac quantitas e innoteſcat; ita ut 


r & in priori caſu, ac in poſte- 
VT "F186 TO 


non — a + | Ea Utraque autem formula Ciphre jam 


cognitæ in Radice extrahenda a minimum triplicantur, quod quidem Arith- 
meticæ ſtudioſis omnibus gratum fore confido, atque ipſe Inventori abunde 
gratulor. Ut autem harum Regularum utilitas melius ſentiatur, exemplum 


unum vel alterum adjungere placuit. 


Exomp. L-Queratur Earns Cubi dupli, five a44 +b= 2. Hic 4 1 


e adcoque —- Nd five 1, 26 invenietur Latus prope 
verum. Cubus autem ex I, 105 "eſt 2, 9 adeoque o, 63 + 


e 2&1. 3 ipiils $726:21 


ET IE — — 95 — be 0,63 + o, „ 396800529 1005291 = 
9 


1,2599 2 1049895 =; quod quidem tredecim figuris Latus Cubi dupli exhi- 

- bet, nullo fere io, viz. una Diviſione & Lateris Quadrati extraions, 
ubi vulgari i modo quantum deſudaſfet Arithmeticus norunt experti. 
Hunc etiam calculum — velis continuari licet, augendo quadratum ad- 


diione . Que quidem corre&tio hoc in caſu non niſi unitatis in Radicis 


fgun 8 augmentum affert. 


Exemplum IT. Os P99 


rab cons 15 = 6; adeoque 


14 p43 des” Cumque / 9, 8333 +++ fit 3, 1358... pa» 


tet 6, 1358 = 4 + e. Supponatur jam 6, 1358 = 4, & habebi» 
mus Cubum ejus 231, ooo853894712, ac juxta regulam 3, 0679 + 


©, 000853 894712 
1 — accuratiſſime Lateri Cubi 


dati, id quod intra hore ſpatium calculo obtinui 6, 13 5552439815589 
in — juſtum, at deficiens in decima- nona. Hæc vero formula 
merito eſt rationali, ob ingentem diviſorem, non ſine magno labore 


tractandum; cum Lateris Quadrati extractio multo facilius procedat, ut expe» 
rientia multiplex me docuit. 
ulo ow 


Regula autem pro Radice Surſolidi puri, ſive Poteſtatisquints, p 
E atque etiam adhue multo perfectius rem præſtat: 


Rad: ciphras ad minimum quintuplicat, — etiam multi nec nee peri el 


thor autem nullibi 1 — 
— etiamſi maxime defiderari videatur: — cum in Libro im- 


reſſo non recte ſe habeat 3 id quod imperitas facile Hludene potfit.. Poteſtas au- 
rem quinrs Ten 4 Fe confcrur ex his rents « + $4a%*er +1047? 
+ 104'e'+5art e = +6, undeb=ga'eh+r04'tt' + 10 44 


43.4 4", u f quo-drea —— — wa 


9, 41201041 — 
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8 + 240 e =que urrinque addendo —_— a — 
r ae 2 e 
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WTF eee 3 
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iſſet #* = 6, nn 244 
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WW An penlitavi, fncidi Sek 
genertlem pro quavis pote hate ſatis concinnam, . 


| bt etiam in ſuperioribus poreſtatibus datas rdices figuras —_— 


r e, 
r = Nr War a 


f 1 
5 Ve +4 —.— WP by + ——. 
a V Ik rn” op nt, 
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Et ſic de czteris etiam adhuc ſuperioribus. Quod fi aſſumeretur 4 radice 
quæſita major, * (qd cum fructu fit quoties Poteſtas reſolvenda-multo pro- 


pior {it poteſtati Numeri int  majoris quam proxime minoris) mu- 
rs mus dem racy fette fore 
ab 


8 ved 


N Doe Ons 0 
| 0 85 5 1 
n er 2 ANTE: „ 


— Radicibus e poteſtatibus puri dicta Tunto, gu quidem ad uſus ordi- 


narios ſufficientes multo facilius ere ope,, : quoties vero = 
ultra Tabularum Logarichmicarum vires accurati definienda eſt radix, ad 


hujuſmodi methodos neceſſario recurrendum eſt. ee Eq F 
formularum inventione ac contem Univerſalis — a pro /Equatio- 
nibus Affectis (quam Eun Gen 


| non ſine Geometriz ac . 
bus uſurpandam really) mihi ipſi oblata ſit; volui inventi — 
qua poſſim chritate aperire. 
AÆquationum quidem Affectarum Quadrato-quadratum non excedentium Vid. ſup. Sed 
Conſtructionem generalem concinnam admodum ac facilem, Au. circiter XIX 1. 
1687. jam tum inventam, publici juris feci : ex quo ingens cupido ani- 
mum inceſſit, idem Numeris efficiendi. At brevi poſt D. 


on magna 3 
ex parte voto ſatisfeciſſe viſus eſt, uſque dum D. de uc com- . 
pendioſius rem peragi poſſe hoc ſuo hbello mihi { " Mcthodus an 


N cen foan Radix cujuſvis 1 rnb el 
Supponatur cu ta ex ＋ N 
e N uantum fieri | 

qua (quod tamen commodum eſt, non neceſſarium) & 9 — 

vel — e formentur Poteſtates omnes ipſius ⁊ in Æquatione inventas, iiſque 

. affigantur Numeri Coefficientes reſpective: deinde Poteſtas Reſolvenda ſub- 

ducatur è ſumma partium datarum in prima columns, ubi e non reperitur. 

quam Homogeneum Comparationis vocant, ſitque differentia + C. Dein ha- 

beatur ſumma oninium Coefficientium ipſius rr 
fit a; denique in tertia addantur omnes Vofficientes quadrati e e, quarum ſum- 

mam vocemus e, * formula ratiquali Nr 


sb as Bax 7: | 
FITS = ;.irationali vero fer = LEY * id quod 
„ eren AN may 1 loco ad ſit 
» Poteſtatum ommum _=_ — e Geneſin exhibens, quæ fi 
fuerit continuari facile poſſit N ca Pro- 
— eo ufque aſſurgere deprehendantur. Hanc Tabellam jure 3 
Speculum Analyticum Generale appellare licet. Poteſtates autem præd 


continua multiplicatione per 4 fe = ortæ, ſic proveniunt, cum BID co 
_ efficientibus adjusctis. 


7 


* 
4 
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I =14' +57 1s e "a 11 14474 14 35 Ie 
2 


we 
hea" KA eee. o H + 15 kate? 
bs' = ba* Res + ropu'ee + 10 hae + 3642 
42 * ge" ＋44 ae + 6g e e N get 
Js; 12 177 e + NEE 52 

d& = da +2 dae + dee 


43 SA + ce + 


« * * 

11% + 71 +167 
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Quod ſi ſuerit a e ex iiſdem membris conficitur Tabella, negatis 
ſolummodo imparibus Poteſtatibus ipſius e, ut ee, e*, e“: & athrmans 

bus eee. Sitque ſumma Coefficientium lateris e = 4. Summa Coe 
entium Quadrati ee = t; Cubie ce ; Biquadratie* = = w; Surlolidie' = x; 
Summa vero Coefficientium Cubo-cubie* =; &c. Cum autem ſupponatur e 
exigua tantum pars Radicis inquirendæ, 9 teſtates ĩpſius e multo mi- 


nores 3 imilibus R 4 1 r — 
rejiciantur ſuperiores (ut in pote 9 
tione nova, ſubſtituendo 4 e 8 e 


Cujus rei cape exempla ſequentia, quo melius intelligatur. 


Ex I. Proponatur æquatio & = 3.3& + 5 & = 10000. Pro 
eee Ne 0 æquatio. 2 
* 464 ee + 4act + &+ 
A = = da” +dac—dee 
Ter Tea +ce Me | 
= -þ looo + 4000 + soo ee + qoe? et 
300 K So - zee 
* n 
— 10000 


+ 450 +4015 4 + ee F +e*=0 


Signis + ac — * e & on in dubio relictis, uſgue dum ſciatur 
an e fit Negativa vel Affirmativa; quod quidem aliquam difficul- 
ratem, cum in æquationibus plures radices admittentibus, augeantur 
Homogenia Comparationis, ut appellant, à minuta quantitate 4, ac è contra 
ea aucta minuatur. Determinatur autem ſignum ipſius e ex ſigno quantita- 
tis 6; ſublata enim Reſolvenda ex Homogenio ab 4 ſignum ipſius 5 e, 
ac proinde — in * 3 6 ſemper — 
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fgno differentiæ l. Unde patebit an fuerit = e vel 4 &, five an 4 ma- 
jor. vel minor radice vera aſſumpta. Ipſa atem „ ſemper #quatur 
12 „ 


. » quoties h ac f codem ſigno notantur; quoties vero di- 


verſo Ggno.conneftuntur, eden . fir VE. Poſtquam vero 


compertum ſit fore — e, in affirmatis æquationis membris negentur e, , . 
&c. in negatis affirmentur; ſcribantur ſcil. ſigno contrario; ſi vero fuerit + e, 
affirmentur in affirmatis, negentur in negatis. Habemus autem in hoc noſtro 
exemplo 10450 loco Reſolvendæ 10000, five b = + 450, unde conſtat 4 
majorem juſto aſſumptam, ac proinde haberi = e: Hinc æquatio fit 10450 
4015 e + 597 %, — 463 +£* = 10000. Hoc eſt 450 — 4015 
+ 597 ee = o. Adeoque 450 4015 59% ee ſive be- tee 
cujus Radix e fir N N — Ve i id 
22 Mars Wo 2t 4tt t 


elt, in praſenti caſu, e = 1 = 3761496) de provenit radix: 


597 | 
quæſita prope verum g, 886. Hoc vero pro ſecunda Hypotheſi ſubſtitaro, emer-- 


git 4 + e-= ⁊ accuratiſſime 9, 8862603936495 » » in ultima figura vix- 
binario juſtum ſuperans; nempe cum * * . = 6: Atque hoc 
Land 4. L.o.0: 
eriam; f opus fucrit, nuloutterius verificaripollit, ſubducends ELLE 
2 ir 
radici prius inventæ, fi ſit - . 


2 2 
u — e 


ſi fuerit + ere "yy the 


Cujus compendium eo pluris æſtimandum quod quandoque, ex ſola prima ſup- 
poſitione, ſemper vero ex ſecunda, iifdem conſervatis coefficientibus quouſque 
velis calculum continuare poſſis. Cæterum æquatio prædicta etiam negati- 
vam habet radicem, vis. = 10, 26. - .. quam. cuilibet accuratius ex- 
piſcari licet. | | | 


0580 


Fee 1. 1 = 1726 +1948 ere, 10. r 
OO + No oe 


| . 
+ dag =daa- 2 44e dee 


EL, ü K a c k „ 
n ene on Ty 
Ac eſt 1000 + gooe + zo ee Tee 
7 = T7500 = 340e — I7ee 
| r 
Th! 8 e eee eee 
Sn 5.10. + 14. . 13ee bee deer, 3 | 
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beef 19 met L 3 
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LEN 1 en e e 
pftam 4; ideo ſupponatur ſecundo a = 15, ac pari ratiocinio habebimus e 


27 — ELIE 2 12105, dai 0 ase V. 


Quod fi 8 adhuc tertio e VER vigeſimam quintam 
| vero conformem invenies radicem : Paucionbus vero contentus, {cri- 
bendo 2 + e hol, r e * e 


eee. 3 
ER ſropum fim perverker: * Equario_ vero propoſita nulla 
ala radice explicari poteſt, n . | 


I — . 
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Exemp. III. Sit * illa quam in Reſolutione difficillimi Problemaris 


Arithmetici adhibet Ci — Cap. LXII. Algebre ſuæ, quo radi- 
cem Fiete Methodo accuratiſſime quidem 3 Fs 3 exem- 


plum Methodi ſuæ affert n Raphſon, pag. 2.5, 26. nempe = * 
— 80 * -+ 1998 K — 14937 z + 5000 = o. Heæc autem 


ejus formulæ eſt, ut habeat radices Affirmati vas, ac quod difficultatem 
ejus augeat, ſunt Coefficientes reſpectu Reſolvende datz : 3 


autem e Keg 
| natur =3 + 84 20 K ape? CI gin 


ee eee 


— 2 
Hoc el 11 = ue 4 bees st- 


| adboque=z = I, 27, wk confi 12, 7 ä 


vero vicinam . Secundo loco ſupponatur & = * ac juxta prrfalptum | 
Tibells Pojeſtatupa crier. 1 r | r * : 
— 281% al — 155 532 = SE 74e = bf 8 — e 

+ 163870, 640. + 38709, 60. e ＋ 3048, . ee + 80, e 

— 322257, 42. — 30749, 2. b d ainmowtT w 
+ 189699, 9. . + 14937) +++. | | 

— Joo. 


a 2 214 4 1 6 8 


R 298, 6559 — — 132 e + 871650 + 29, — 2 = 
| = 2.98, 6559 ae 82; 26e, cujus radix ejuxta : 


12 E585 - 29D bt. | , 26484 066 © = x 6987686, 106022 _ 
* — 82, 20 


— 


4 ee eee ee ut autem corrigatur, 2 57 
. 


eee ft e $60000997177) e pinde'e crea = 
005644179448; Quod ſi adhuc plures radicis figuras deſiderts,formerurexs 
rc ewe! css o ah 105602423 1 2 


— — 


- 2120053871 WIe . 
15. 4 065 6 22 22. 
| $2, 26 77 21 


o, #3644179448074402 = e, unde 4 + e = — radix RA b 
12, 75644179448074402 - . qualem invenit CL. Malus in loco 
Ubi obſervandumz redintegrationem calculi ala np re wer in 6: 


3 1 — 9 ＋ʒZ—v—ͤ— — UU —hÄEFi — 2 =. 
32e — 2 


Fan * 2 == quintuph ces . reddit . J Wn D 


etiam commode per ithmos efficitur.. A— eee, 
mam, etiam iphrarum numerum adjungit, ut omnino aſſi 
ſeptuplicet Ml «is ory plerumque uſibus Arithmetices abande 

Quz vero di Rage do nine Cipher in — 
intelligi velim, ut cum 4 non niſi decima parte diſter A vera radice, prima figu- 
ra recte aſſumatur; ſi intra centeſimam partem, duæ prime; fi intra milleſi- 
mam, tres priores rite ſe habeant ; S* 
ſtatim novem evadunt. 
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We i 1 bono ici de noſtra formula 5 . Y 
== | Hf, req cpa ran; nec multum cedet priori, cum 


etiam datas ciphras triplicare valeat. Formata autem #quatione ex # T. = %, Ty, 
ut prius, ſtatim t an 4 aſſumpta ſit major vel minor vero, cum cit. 4 * 0 
ſighs ſempet notari debeat contrario ſigno differentiæ Reſolvendæ ac Tlomo- 
1 Deinde poſito quod Jie vel —tee =0. . 
Diviſor fat s.s — tb, quoties bac t iiſdem ſignis notantur; idem vero fit s s -＋ br, 
fi ſigna diverſa ſint. Praxi autem magis een yadepyr, Na 
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I ſuppoſe that the Infinite Number Multinomial is az + 6 z 2 + c 25 + 
4 2 EN & 09 ris the Ind& of the Power, to which this Multinomial 
ought to 


rais'd, or f you will, tis the Index of the Root, which is to be 
extracted: I ſay, That this Power or Root of the Multinomial is ſuch a 
Series as I have. e 1 

For the underſtands T's, it is only neceſſary to conſider all the Terms 
by which the fame Power of z is Multiplied; in order thereto, I diſtinguiſh 
two things in ſeach of theſe Terms; 1*. The Product of certain Powers of 
the Quantities, 4, b, c, d, &c. 2*. The Unciz (as Oughrred calls em) pre- 


fit to theſe Products. To find all the Products belonging to the ſame Pow 


er of æ, to that Product, for Inſtance, whoſe Index is m + r (where r may 
denote any Integer Number) I divide theſe Products into ſeveral Claſſes ; 
thoſe which immediately after ſome certain Power of 4à (by which all theſe 


Products begin) have #,. I call Products of the firſt Claſſis; for Example, 


ot 
"2 


0 of the ſecond Claſſis, fo 4 3c c 4, is a Product of the ſecond Claſ- 


4e 1s a Product of the; firſt, Claſſis, becauſe b immediately follows 


L ED 


—4; thoſe which immediately after ſome Power of 4 have c, I call Pro- 


{is3 
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ſis; n after ſome Power of a have I call Products 
ol thethird Claſs, and ſo of the reſt. * 


This being done, I Muktply ll the Produds to +71 
© (which preceeds immediately & * by 6, and divide — Bp ng I 
FT and Divide by 4, all the Products to 22 +—3. 
| of the firſt Claſs; 3*. I Multiply by d and ids by.« atihe 


* * 


Ge e deb of the firſt and Bond Ch 
E 7 — 4 e and Divide by 4, all the Terms belonging to 
12 except th e of the firſt, ſecond and third Claſſis, and fo on, till 
Ine ewice with the ag Tem Laſtly, I add to all theſe Terms, the 
edu ef —" inqo the Letter, whoſe Exponent is r + t.. 

| "Here I muſt rake notice, that by the Exponent of a Letter, 1 mean the 
Number which expreſſes what Place the Letter has T ſo 3 is 
the Exponent of the Letter c, becauſe the Letter c is the 3d in t e Alphabet. 


It is evident by this Rule, ow icy ality God dd Nude N 
to the 3222 Powers of , if you have but the Product belonging to z ”,. 


vis 4". 
To find the Unciæ which ought to be prefix d to every Product, I conſi- 
| Aer the Sum of Units contain d in the Indices of the Letters which compoſe 


it (the Index of a excepted) I write as many Terms of the Series xn x m— Ii 


| A z ec as there are Units in the Sum of theſe Indices, this 
_ - Series is to be the Numerator of a Fraction, whoſe Denominator in the Product 
olf the ſeveral Series 1 „ 2 K 3 X 4 X 5, &c. NX 3 X 4* Fa &c. 1 2. 
X.3 X 4X 5% 6; &. the firſt of which contains as many Terms as there are 
Units in the Index of b, the ſecond as many as there are Units in the Index of 
' Inf je ils hay hr we nin the Index of the oh os mon 
be wed egy rn aeepneg one er &. 


© Demonſtration, | To raiſe the' ule Loeb + 62. + 4&4, Sc. to 
any Power w er, write ſo many Series equal to it, as there are Units in. 
the Index of the Power demanded. Now it is evident, that when theſe Series 
ue alſo Multiplied, there are ſeveral Products in which there is the ſame Po.] 
er of z; thus if the Series aw +624 +£c2* +424, &c. is raiſed to its 
Cube, you have the Products b? z5, aber 44dx , in which you find the 
k pang hows Therefore I& u confderwine i is the Condition that can 
. ' make ſome Products to contain the fame Power of z; the firſt thing that will 
4 in relation to it is, that i in any Product whatſoever, the Index of ⁊ is 
the Sum of the particular Indices of & in the Multiplying Terms (this follows. 
„% fön che Natiav of the Indiees): thus 6 * is the Product of b z * 6 & *,., 
b, and the Sum of the Indices in the Multiplying Terms, is 2 ＋ 2-4 2. 
s; aber z the Product of az, bzz, c £3, and the Sum of the Indi- 
ces of & in the Multiplyi Terms is 1 + 2 + 6; 44 d is the Pro- 
duct of a x, az, dx, the Sum of the ease i the Multiplying 
Temb 1+ 1 +4 =6* the next thing that appears, is, that the. In- 
ede hdg ren. 2 with the Exponent of the I.ct-- 


9 


— 


ter ro which ee ; on de: dr a 4 2 
have all the Products belonging to a certain owe: of * you 
the Products where the Sum — the Letters Fore 
them, ſhall always be the ſame with the Index of that Power. Now, a 1 
the Method I uſe, to find eaſily all the Produdts belo . Sano f 
er of ⁊, let n r be the Index of that Power, I der that che 8 "al 
he Exponents of the Letters which compoſe the Products, mult i 
8 to m = i, nom becauſe the exceſs of the 
— — of the Letter b, above the Exponen t of the 4, is 1, * 
that if each of the Products be 8 is Multiply'd by 5 
Divided by a, you will have Pre the Sum of whoſe Exponents will 
nr; Likewiſe the Sum of the Exponents of the Letters which, compoſe 
the Products belonging to æ +” exceeds by 2 the Sum of the Exponents of 
the Letters which com ſe the products toz" =: Now be- 
cauſe the, Exponent of he Letter 4 is leſs by 2 than the Exponent, of the Let- 
ter c, it fallow, that if each Product belonging to 1 Multiply ed 
by c, and Divided by a, you will have other Products, the Sum of ble 
Expon:nts is ſtill »» ＋ ] Now if all the Products belo r 
were Mulriplied by c and Divided by a, you Ry have ſome Products that 
would be the ſame as ſome of them found before, therefore you muſt except 
out of em thoſe that I have called Products of the firſt Clllis; what I have 
faid ſhows why all the Products belonging N * 1 957 thoſe of the 
firſt and ſecond Claſſis muſt be Multlied 4, and Divi 4: Laſtly, 
you ſee the Reaſon why. to all theſe — bog is added de product of 
4"—1 by the Letter whoſe Exponent is r ＋ 1; 'Tis becauſe the Sum of 
hl Ras is ſtill r. 
| what relates to the Unciz ; obſerve that when you Make ex +» +, 
bx TS + dz V &c. by az +622 + cz * + dz &c. 
a, b, c, d, &c. of the ſecond Series, is Multiplied by each of the Letters a, b, c, d, 
&c. of the firſt Series. Thus the Letter 4 of the ſecond Series is Multiplied 
by the Letter 6 of the firſt Series, and the Letter6 of the ſecond Series is Mul- 
. tiplied by the Letter a of the firſt; therefore you may have the two Planes, 
ab, ab, or 2 ab; for the fame Reaſon you have o_ 2 4d, &c. Therefore 
; you muſt prefix to ach Plane of thoſe as compoſe the * of the Infinite 
ies 4& + bzz +62, &c. the Number which es how man Was 
the Letters of each Plane may be changed; TR Multiply 
duct of the two preceeding Series by az + bz. c&c. Key DO A, 
of the third Series is Multplied by each of the Planes form d by the Product of 
the firſt and ſecond Series; Thus the Letter a is Multiplied by the Planes bcand 
cb; the Lettcrbis Multiplied by ac and ca; the Letter cis Mültiplied by ab and 
bar therefore you have the ſix Solids, abc, ac b, bac, bc a, cab, 15 or fix abc; 
3 ou mult prefix to each Solid whereof the Cube of the Infinite Series 
„the Number which expreſſes how many ways the Letters of each 
Solid ans bechan ged. And generally, youmuſt to any Product, whereof 
any Power of the Gaze Senesaz UE + cz, ,&c. is — d. the Num- 
ber v hich expreſſes how many ways the Lenersofeach Product may be changed. 
Now 


= 6 c pd" may be changed; this is the Rule which is commonly given: 


many | . 
Units in the Sum of the Indices, wiz, m — » + b + p + 7; let this Se- 
ries. be the Numerator of a Fraction, whoſe Denominator ſhall be the 
Product of the Series, 1 X 2,X 3 X 4 * 55 &c. 1X 2 * 3,X 4 * 5, &c. 
IX2X3X4X5X6,&%.IX2X3X4X 5, &c. whereof the firlt is to con- 
tain as many Terms as there are Units in the firſt Index m — »; the ſecond 

as many as there are Units in the ſecond Index h; the third as many as there 

are Units in the third Index p; the fourth as many as there are Units in the 
fourth Index r. But the Numerator and Denominator of this Fraction have 
⁊ common Diviſor, viz. the Series of I x 2 x 3 * 4 * 5 &c. continued to ſo 
many, Terms as there are Units in the firſt I m-; therefore let 
both this Numerator and Denominator be divided by this common Divi- 
ſor, then this new Numerator will begin with m 1 ＋ 1, whereas the 
other began with 1, and will contain ſo many Terms as there are Units in 
| h +p +; that is, ſo many as there are Units in the Sum of all the Indices 
excepting the firſt; as for the New Denominator, it will be the Product of 
three Series only; that is, of ſo many as there are Indices, excepting the firſt. 
But if it happens withall, that » be equal to h p + r, as it always hap-- 
in our Theorem; then the Numerator beginning by m- 1 ＋ 1, and 
being bertel to, ſo. many Terms as there are Units in h. p + r or , 
the laſt Term will be neceſſarily, ſo if you invert the Series, and make 
that the firſt Term which was the laſt, the Numerator will be x. — 1 
„ # — 2: X.9m z, &c. continued to ſo many Terms as there are Units in 
the Sum of the Indices of each Product, excepting the firſt Index. And 
whatever-is here ſaid of Powers, whoſe Index is an Integer, may be adapted 
to Roots or, Powers whoſe Index is a Fraction... 


XXII. 7. beorem. ] If ax 4+bz 3 + 2 + dat + e ＋ , &c. = gy Th 22 


+ byy +55) +k5* +15* + my", &c. then will be = Ez Arn © dv 


de Moivre: 


N. 240. P. 10 
B AAA 21 ABA &- 4B B —2˙ AAC May: An. 169%". 
Ou * momma tint + — ' - — — — 
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z AAB AA: I-2þbBC—-2b6AD-3cABB—3cAAC 
Nn at tia nr e 
. b. B D. - 6.C C-26AE B. 
eee eee eee e. 
rtr ow Ay VE a 5 

For the 5 9 e order to continue 2 far 2 

we pleaſe; it 15 to be obſeryed, 1. That every Capital. Letter is to the 
Conlficiene of each preceding Term; thus the — B is 3 AN 
g | Cite: 


. Member are capable of. 


Se#, XXI. 


| have determined them. 
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cient rte . the Denominator of each Coefficient is always4. 


Js Thar the firſt Member of each Numerator, i always a Coefficient of the 


Series gy + h iy *, &c. viz. the firſt Numerator begins with the firſt 
Cone, 4 e Numerator with the ſecond Coefficient h, and ſo 
on. 4. That in every Member after the firſt, the Sum of the Expo 
nents of the Capital Letters, is always equal to the Index of the Power | 
to which this Member belongs: Thus conſidering the Coefficient 


we ſhall ſee that in every Member 6 BB, 26 AC, 3 AA B, 4A, the 
Sum of the Exponents of the Capital Letters is 4, (where I muſt take 
notice, that by the Exponent of a Letter, I mean the Number Which ex- 
preſſes what place it has in the Alphabet; thus 4 is the Exponent of the Let- 


ter D) hence I derive this Rule for finding the Capital Letters of all the 


Members that belong to any Power; Combine the Capital Letters as often as 
you can make the Sum of cher nents equal to the Index of the Power 
to which they belong. 5. That the Exponents of the ſmall Letters, which 
are written before nc Capitals, expreſs how many Capitals there is in each 
Member. 6. That the Numerical Figures or Unciz that occurr in theſe Mem- 
bers, expreſs the Number of Permutations which the Capital Letters of every 
For the Demonſtration of this; ſuppoſe æ = Ay + Byy + Cy + Dy) 
&c. rus Series in the _ of z, — the . this 2 
in the room of the Powers =, there will ariſe a new Series; then take the 
Coefficients which belong to the ſeveral Powers of y in this new Series, and 

make them equal to the correſponding Co- efficients of the Series gy + , 
+ #y*, &c. and the Coefficients A, B, C, D, &c. will be ſuch as I 
But if any one deſires to be ſatisfied, that the Law by which the Coeffici- 
ents are form'd, will always hold, I'll defire em to have recourſe to the 
Theorem 1 have given for Raiſing an Infinite Series to any Power, or extracting 
any Root of the ſame; for if they make uſe of it; for taking ſucceſſively the 
Powers of Ay + Byy + Cy, &c. they will ſee that it muſt of neceſſity be 
ſo. I might have made the Theorem I give here, much more general than it 
is; for I might have ſuppos'd, az” + K +; , &, = gy" 
13 + , &c. then all the Powers of the Series A y + 92. 
＋ C oc Eigped by the univerſal Indices, muſt have been taken ſuc- 
ceſſively; but thoſe who will pleaſe to try this, may eaſily do ir, by means 
of the Theorem for raiſing an Infinite Series to any Power; &. | 


' This Theorem may be applied to what is called the Reyerſion of Series, 
ſach as . E Number from its Logarithm given; the Sine from the 
Arch; the Ordinate of an Ellipſe from 1 Area given to be'cut from any point 
in the Axis: But to make a particular Application of it, TI ſuppoſe Yr nb | 
* #33 0: 32 18 53-4 AIP CONT TY I ODT STI ART 7h 2523120 


by 
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this Problem to folve; wi. The Chord given, 
of anothcr Arc, the flere ſobre, 1. 12 be 3 — 
the Chord required; now the Asc belonging” tothe Chond 54s 


1+ 27256 112 7 8c. Andthe Arc belonging to the Chord 


112 4 


za! 


rr Ry The firſt of the Arcs is to the 


ſecond as 1 to ; therefore multiplying the Extreams and n we 
ſhall have 2 


eb + yt 


3%" $ &/: 


i 4 1 

2 — c. 

1124 
Compare theſe two Series with the two Series of the Theorem, and 

and you will find a = 1, 6 aa 77 ab” 


Kc. g = loi α⁰E⏑A N 


ri dt =»y + <7 % Ao 8c-Supe 


A to denote the whole preceeding Term, chick vic the tai Sale 
as Mit. Newton has firſt found. 


By the ſame Method, this general Problem may be ſolved ; The A cor- 
reſpo B ee bong green fd the See, wine 


n ſhall be to the a given Rat 

Logarithmic Series might 410 be found without borrowing any other 
Idea, ta a that — —— are CEE of Powers: Let 2 whoſe 
Logarithm we enquire, be 1 ＋ z, ſuppoſe its to beaz +bz2z + 
c KC. ' Tor ther bo e e d os Lge 
will be 2 + re, &c. Now if x +5. 1 +7", it follows 
Ne : ay ＋ "12 +3 „ &c. :: 1: 1. that is, 
e =nay+# byz+=cy', &c. therefore 
we may find a Value of « expreſt by the Powers of 3 again, ſince 1 K = 


= 1 +Þ therefore a = x T - Hate = x == Jy 


„ Kc. or a + = 


” 2 —- 1 i. at, 


n e ex Therefore = is doubly expreſt by the 
Powers of y. Compare the rv Values roger, and the Coefficients 4, b, c, 


'&c. will be determin'd, 4. which be taken ar Pleaſure, 
al es con hed per of Logue. 
\ 
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Dr#vrins of E- XXIII. De Differentiis Infiniteſſimarum-infiniteſſimis explicandis, non eſt 

2 Dr. ut ſis porro ſolicitus. Nam, ut tu mihi facilis concedis, quod nihili 

+ ff. multiplum ſit adhuc nihil; eadem ego facilitate tibi — ut Di 

Aus- An. 1699. Infiniteſſimas in Infiniteſſimas tu merito negligas, poteſtque id tuto 
fieri, modo caute; Quippe, in quovis genere Quantitatum, quæ differunt 
dato minus, reputanda ſunt Aqualia. Quo nititur Exhavſtionum Doctrina tota, 
Veteribus pariter & Recenti neceſſaria. 

Tb. dpproxims= XXIV. It is agreed by all, that if a Number propoſed be not a true Square, 
tens of he AY ir i in vain to hoe for a, juſt Quadrarick Root thereof, explicable by rational 
grafting of „ Numbers, Integers or Frateed. And therefore in ſuch Caſes, we muſt con- 

B. Vit tent — with Approximations (ſomewhat near the truth) without pre- 

For b. Z. ccura | 

Jun, An. 1655. bo, for the Cubick Root, of what is not'« perſet Cube. 3 

like for Superior Powers. 
Now the Ancients (being aware of this) had their Methods of Approxima- 
tion, which tho ſcarce apply d by them beyond the Quadratick, 4 r 
| 1 Root, 23 are equally e ws 3 * 


"i Powers 


From the propoſed OI ſubſtract (in the uſual man- 

ner) the greateſt Square in Integers therein contained (ſuppoſe A q.) The re- 

|  —_ oppoſe B = 2 AE 7+ E 9) tobe the Numeraor of Fra 
deſigning the near Value of E (the remaining oot 

A+E= VN.) whoſe Denominator or D ts to-be 2 A (the ae 

Root of the ſubſtracted Square) or 2 A ＋ 1 (that double Root increaſed by 

1) the true Value falling between theſe two; ſometime the one, ſometime the 

other, being neareſt to the true Value. But (for avoiding of Negative Num- 


bers) the latter is commonly directed. 
"This Method Monſieur De L apy affirms to be more than 200 Years 


old > And it is ſo; for I find it in Lacat Pacciolus (otherwile called Lacas de 
Burg, n ) Printed at Venice in the Year 1494 (if not 
even ſooner than ſo, for there have been ſeveral Editions of it.) And 
how much older than ſo, I cannot tell: For he doth not deliver it as a New 
Invention of his own, but as a received Practice, and derived from the Moors 
or Arabs, from whom they had their Algoriſm, or Practice of Arithmetick by 
the 10 Numeral Figures now in uſe. | 

And it is continued down hitherto in Books of Practical Arithmetick in all 
D which teach the Extraction of the Square Root, and (therein) this 
Method of Approximation, in cafe of a Non-quadrate. - 

The true ground of this Rule is this z A q being (by Conſtruction) the 
greateſt Integer Square contained in N, tis evident that E muſt be lefs than 1 ; 
(otherwiſe not A q but the Square of A ++ 1, or ſome greater than ſo, would 
be the — Ts Square contained in N.) Now if the remainder B = 2 AE. 
 +E9 be divided 2 the reſult will be too ſor E, (the Diviſor be- 
ing too little; for i Done x A + By 10 RR _— 


.* 
OW 


{to rectif this) we diminiſh the ient, by increaſing the Diviſor, adding 
x to it, it then becomes too little ; the Diviſor is now too big. For 
(E being leſs than 1) 2 A + 1 is more than 2 A -+ E; and therefore too big. 

As for Inſtance; If the Non-quadrate be N = 5, the greateſt In- 
n Square of A = 2 :) which be- 
ing ſub „ leaves N AFT N -4=1=B=2AE +Eg 
Which divided by » A A NAA 
= 5» gives *. That too great, and this too little, for E. And therefore 
the true Root (A + E = N N) bleſs than 2 5 = 2. 25, but greater than 


B = 0. 16: which divided by 2 A = eine 4e = = =0:03636 FR 
too mach. Bur divided by A f 1 = 4-59 it gives 75 = = ur 
0.03555 +» too little. The true Value (between theſe two) being 2. 236 
proxime, whoſe Square is 4. 999696. 

If this be not thought near h, ſubſtra& the Square from 5. 000000: 


more too little. 
Which gives us the Square Root of 5, adjuſted to the ſixth place of Deci- 
mal parts, . ˙— rn Recs cope. 
ful, we may a | Fs 
For the Cubick Root the Rule is this. : | 
From the Non-Cubick propoſed, (ſuppoſe N, ) ſubſtract the Cube 
4 T4, contained, (ſuppoſe A c:) the Remainder B = 
AqE+3AEq+Es) isto be the Numerator of a for de- 


igning the Value of E, (the remain! of the Root AKE 
e.). To this Numerator, if (for inator or Diviſor) we ſubj 
E for E, becauſe the Diviſor is too 
ittle: (For it ſhould bez A& 13 


ET Ez. . eee 
E. If for the Diviſor we take 3 A q + 3 A + 1, it will certainly be too little. 
woos ho arte; nag genes (For E by conſtruction is lefs than 1.) It 
muſt therefore (between Limits) be more than this latter. And therefore 
this latter Reſult being added to A, will give a Root whoſe Cube may be ſub- 
Rrafted from the Non-Cubick propoſed, in order to another 
But if, r 3 A, (or even leſs than ſo) the Reſule 
my be too great; or in ciſe B be ſmmall) it may be too little, (and oft is fo.) 
"TY | "EW Which 
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Which comes to paſs from hence; becauſe E (by Conſtruction) is lefs than 
13 and therefore 3 AE leſs than 3 A; and ſo much as that the Ad- 

dition of E q will not redreſs it. And when it ſo happens 3 Aq +3 A is a 
better Diviſor than 3 A + 3 A -+ 1, (or even ſomewhat leſs than either.) 
But becauſe it doth not always ſo happen (though for the moſt part it doth) 
the Rule doth rather direct 4 other; as which doth certainly give a Root 
leſs than the true Value, whoſe Cube may always be ſubſtracted from the Non- 
Cubick propoſed. The Deſign being to have ſuch a Cube as (being ſub- 
ſtrated) may leave another B, to be ordered in like manner for a new Approach. 
But, for the moſt part, 3 A q may be ſafely taken for the Diviſor. For tho 
the Reſult will then be ſomewhat too big, yet the Exceſs may be ſo ſmall, 
as to be neglected; or, ar leaſt, we may thence eaſily judge what Number 
(ſomewhat leſs than it) may be ſafely taken. And if we chance to take it 
ſomewhar too big, the Inconvenience will be but this, that B for the next 

Step will be a Negative. Of which Caſe we ſhall ſpeak anon. 

hus for Inſtance; if the Non-Cube propoſed be 9 = N. The greateſt 
Integer Cube therein contained is 8 = Ac, (whoſe Cubick Root is A = 2.) 
Which Cube ſubſtracted, leaves 9 8 = 1 = B=3 AqE +3 AEq+e£ec. 
This divided by 3 Af = 12, gives 7; = 0. 08333 +» too big for E. But 
the ſame divided by 3 Aq T; ATT S Iz +6 +1 =19, gives 3 =. 
0.05263 ＋, too little. Or if but by z3Aq+3A=12+6= 18 it 
gives 77 = = o. 05555 +» yet . for the Cube of A ＋ o. os, 
— 2. —_— * 742 =» which 15 _ of 9. an ſo 723 ok it, that 
we may e 2. 07 as not too big: Or 2. 08, whic al 

will be f. ei for the Cube M2 yer; is but 1 
Il this firſt Step be not near enough, this Cube ſubſtracted from 9. ooo ooo, 
leaves a new B = o. 001088, which divided by 3 A q = 12. 9796, gives 
©. 000084 -=; which will be ſomewhat too big, but not much. (For E is now 
fo ſmall, as that 3 A E may be ſafely neglected, and E ꝗ much more.) So 
that if to 2. 08, we add o. 000084 =, the Reſult 2. 080084 will be too big; 

but 2. 680083 will be more too little. (As will appear if we take the C 

of each.) So that neither of them, at the ſecond Step, gives the true Root with- 
in an Unite in the ſixth place of Decimal parts. But when I fay, taking the 
Cube of each, (which I do that the thing may be more clearly apprehended) 
ec ſelves with the whole Cube. For, Ac 
being already fi „ for finding B=3AgqE+;AEq+Ec« we 
rs then; but whether 3 A BT 3AE q + Ec, be greater or 
fs than B, ac gas we take o. 000084, 2 A 
Which may conveniently be done in this manner: Take 3 A + E, and 
multiply ithis by E. e 2) ſo have we 3 AE E g. To this add 
N. and multiply the whole by E, (ſo have we 3 AE +3 AEq+Ec) 

too fee whether this be greater or leſfer than B. | | 
That is, in the preſent caſe, if we take E = o. 000084, and add to this 
3 A 6. 24, then is 6. 240084 = 3 A + E. This multiplied by 
E =- ©. 000084, is 3 AE + Eq = ©. 000524 +. To which if we 
add 3 A 2 = 12. 9792, it is 3 A4 T3 AETET NN 
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Which multiplied again by E = o. 000084, is o. oo 109 + 3244 
＋ 3 AE Wk net is more than 5 o. oo 188. We 
But if we take E = ©. 000083, and proceed as before, we ſhall have 
;3AgE+3AEq+Ec=0.00 rl im which is leſs than B = o. ooro88. 
And therefore (it we Subſtract that this) the Remainder o. 000011, 
will be another B for the next Step, if we pleaſe to proceed further. 

Hitherto I have purſued the Method moſt a by the Ancients, in 
ſeeking a Square or Cube (and the like of other Powers) always leſs than the 
juſt Value, that it might be Subſtracted from the Number propoſed, leaving 
B a poſitive Remainder; thereby avoiding Negative Numbers. 

Bur ſince the Arithmetick of Negatives is now ſo well underſtood, it may 
in this (and other Operations of like Nature) be adviſeable, to take the near- 
eſt, whether it be greater or leſs than the juſt Value. | 

According to this Notion, for the Square Root of 5, I would fay it is 
(2 +) ſomewhat more than 2; and enquire how much more? But for the 
Square Root of 8, I would fay, it is (3 -) ſomewhat leſs than 3; and en- 
qunring how much leſs? Taking (in both Caſes) that which is neareſt to the 
juſt Value. | . 3 ah, l 
Thus in the Cubick Root before ts; T would rake for E (in the hſt En. 
quiry o. 000084- — (where for the next Step we haye B = — ©. 0000023) 
rather than o. oo0083 + (where for the next Step we ſhould have 
B'= -+ 0. 000011.) In the latter Cafe we are to divide B = -+ 0.000011, - 
by 3 Aq = 12.980236.—, to find (by the Quotient) how much is to be 

ed to mon In the other Caſe we are to divide B = + 0.000002, - 
by 3 A q = 12. 980248, to find (by the Quotient) what is to be abated of 
o. OOOOT TI: 


o. seg. ſo have we rg == o. 0©coo008 5 4 to be added to 


* 


O. 000002 


8. 240083 : Or — == Bp o. 0000001 5+ tobeabatedof 6. 240084. , 


(Or it may ſuffice, in either to divide by 12.98 +, or even by 13 with- 
out being incumbred with a long Diviſor) either of which gives us, for the 
Root ſought, 2. 080083 85-proxime. Frue (at the third Step) to the eighth 
Place of Decimal Parts. And if this be not near enough, the Cube of this, 
compared with the Number propoſed, will give us another B for the next 
Step. And fo onwards as far as we pleaſe. * AA: 70 ag 
Now, what is ſaid of the Cube, 1s eaſily applicable to the higher Powers. 
I ſhall omit that of the Biquadrate ; becauſe here perhaps it may be thought. 
moſt adviſable, to Extract the Square Root of the Number propoſed ; and 
then the Square Root of that Root. But if we would do it at once, we are 
from N (the Number propoſed, being not a Biquadrate) to Subſtract A qq 
(che greateſt Biquadrate contained in it) to find the Remainder B 4 AcE 
+6AqEq+4AEc + EAV Which Remainder, if we divide by 
4 Ac, the Quotient will certainly be too big for E, (though perhaps 
noe much ) If by 4 AE T 6A 9+ 4 A T 1, it will certainly: be 190. 


| 
| 
| 
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bude (ſor Reaſons before entiondd.) And wearetouſe our diſcteripn in taking 


Inconvenience will be but this, that our Leap will not be fo great as other- 
wiſe it might be. Which will be rectify d by another B at the next Step. 

For the Surſolid (of ſive Dimenſions) we are, frem N (the Number propo- 
ſed, being not a perfect Surſolid) to Subſtract A qe (the greateſt Surſolid there- 
in contain d) to find the Remainder B = 5 AqqE + 10 Ac EY 10 AE 
+5AEqq+Egqc. Which (as before) if we divide by 5 A q 4, the 
Reſult will be ſomewhat too big (becauſe the Diviſor is too little :) If 
5 A/ ＋ 10 Ac 10 Af T 5A A 1, the Reſult will certainly be 
leſs than the true E. The juſt Value of E being ſomewhat between theſe 
two, where we are to uſe our Diſcretion, what Intermediate Number to take. 
Which, according as it proves too great or too little, is to be rectify' d at the 
next Step. Witt : 

But n moſt part it will be ſafe rough (and leaſt Trouble) to divide 
by 5 A 4, which gives a Quotient ſomew Aa Ins a app we may either 
rectify at Diſcretion, by taking a Number ſomewhat leſs, or proceed to ano- 
ther B, (Affirmative or Negative, as the Caſe ſhall require) and fo onward 
to what Exactneſs we pleaſe. Which is for Subſtance, in a manner co-inci- 
dent with Mr. Raphſon's Method, even for Affected A a xs 

Thus, in the preſent Caſe; If the Number propoſed be N = 33, then is 
Aqc=32, andB=3;3-32=1=5AqqgtE+S to AcEgq+ 
ioAqgEc+5AEqq+Egc. Which if we divideby 5 Aqq =5 
X 16 = $0, the Reſult , = O. 0125, is ſomewhat too big for E, but 
not much. And if we examine it, by taking the Surſolid of 2. 0152, or of 
2 % e ſhall find a Negative B (for the next Step,) but not very conſide- 
rable. Or if we think it conſiderable, we may proceed further to another 
. the high- 
The li et | d (and with more Advantage) in 7 
er Powers, accordi > oe —— of each Power — 

And the ſame Method may be of uſe (with good Advantage) in long 
Numbers (if duly applied) even before we come to the Place of Units; for 

the ſame will equally hold there alſo. Which the Reader may eaſily appre- 
hend, without a long Diſcourſe upon it. | 


Lhe Proportion XXV. The Idea of Magnitudes Inſini ,or ſuch as exceed | 
8 8 does include a — Ag yet if we nearly = 
Halley. N. 195. mine this Notion, We ſhall find that ſuch — are not equal amongſt 
. theraſelves, but that there are really, beſides Infinite Length, and Infinite Area, 
AR. 1692+ three ſeveril ſorts of Infinite Solidity : all of which are Qwentitates ſul gemerss; 

and that thoſe of each Species are in given Proportions. | 
Infinite Length, or a Line Infinitely long, is to be conſidered either as be- 
ginning at a Point, and ſo Infinitely extended one way, or elſe both ways 
ſame Point; in which Caſe the one, which is a beginning Infmity, 
in the one half of the whole, which is the Summ of the beginning and ceaſing 
\ Infinity ; or as I may ſay, of Infinity 4 parte aut and 4 parte poſt, which is 
( | analogous 


( 1034): 


1 to Eternity in Time or Duration, in which there is always as much 
to follow as is paſt, for any Point or Moment of Time: Nor doth the Additi- 
on or Subduction of Finite h or ſpace of Time, alter the Cafe either 
- Infinity or Eternity, ſince both the one or the other cannot be any part of 


As to Infinite Surface or Area, any Righe Line, Infiditely extended both 
ways on an Infinite Plane, does divide that Infinite Plane into equal Parts, 
the one to the Right, and the other to the Left of the ſaid Line; but if from 


any Point in ſuch a Plane, two Right Lines be infinitely extended, ſo as to 


make an Angle, the Infinite Area, Intercepted between thoſe Infinite Right 
Lines, is to the whole Infinite Plane, as the Arch of a Circle on the Point of 
Concourſe of thoſe Lines as a Center, interc between the ſaid Lines, is 


to the Circumference of the Circle; or as the of the Angle to the 3 60 


Degree of a Circle. For Example, two right Lines meeting at à right Angle 


do include, on an Infinite Plane, a quarter part of the whole Infinite Area of 


ſuch a Plane. 5 


Bur if fo be two Parallel Infinire Eines be ſuppoſed drawn on ſuch an Infi-- 


nite Plane, the Area intercepted betwoen them will be likewiſe Infinite; but 


at the ſame time will be Infinitely leſs than that Space, which is intercepted - 
between two Infinite Lines that are inclined, tho with never ſo ſmall an Angle, 
for that in the one Caſe, the given finite diſtance of the Parallel Lines dimi- - 


niſhes the Infinity in one Degree of Dimenſion; whereas in a SeQor, there is 


Infinity in both Dimenſions: and conſequently the Quantities are the one Infi- - 


nitely greater than the other, and there is no Proportion between them... 
From oy Leer Co ideration o_ theſe 3 ſeveral Species of Infinite 
ce or Solidity ; for a Parallelopipid, or a Cylinder Infinit is great- 
1 any Finite Magnitude Wa. ſoever; and all fucks Sack aper 


to be formed on given Baſes, are as thoſe Baſes, in proportion to one another. 
But if two of theſe three Dimenſions are wanting, as in the Space intercept - 
ed between two Parallel Planes Infinitely extended, and at a Finite Diſtance; 


or with Infinite Length and Breadth, with a Finite Thickneſs, all ſuch So- 
lids ſhall be as the given Finite Diſtances one to another; but theſe Quanti- 
ties, tho' Infinitely greater than the other, are yet Infinitely leſs than any of 


thoſe wherein all the three Dimenſions are Infinite. Such are the Spaces in- 
tercepted between two inclined Planes Infinitely extended ; the Space inter» - 


cepted by the Surface of a Cone, or the ſides of a Pyramid, likewiſe Infinite- - 


ly continued, &c. of all which notwithſtanding the Proportions one to ano—- 
er, and to the 74 / or vaſt Abyſs of Infinite (wherein-isthe Locus of 

all things that are or can be; or to the Solid of Infinite Breadth and 

Thickneß taken all manner of ways) are eaſily _— Yr the Space be- 

tween two Planes is to the whole, as the Angle of thoſe Planes to the 360 


De of the Circle. As for Cones and Pyramids, they are as the Spherical 


Surface intercepted by them, is to the Surface of the 8 


— 


. 


-- 


Eones are as the verted Sines of half thcir:Angles, to the Diameter of the Cu-- - 


cr Theſe three forts of Infinite Quantity are Atalogous to a Line, Surface, 


" 
” 


* 
* - 


—— 


* 
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Lei. XXV I. Tofinitely-Infinite Fraftions, or all the Powers of all the Fraftjons | 
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A. Is a File or Row of abſolute Numbers, or rather of all 8 4 


Numerator is 1; which Row is ſuppoſed to N continued in ininirum 
| rg "70 


R Is 


( 105 ) 


X. Ts another File or Row of all the Roots (whoſe Numerator & 1) of 
all the Powers of ſuch Fractions; ſuppoſed likewiſe to be continued is d- 
">. Are all the relpoftive Powers of fach Fraftions, ( Cubes, 
P. ix. | 
Gr. e ans fpnarghatn on abs 1m RI 
nued in #»finitxm; both to the Righi- hand, and alſo downwards. 


Lemma.] Each of the ſaid Ranks of her with their re 
e e ede * 


Demonſtration. | If from the Line 4 6 you take (for inſtance) towards 
a, ſi Er 1.5 og mes 


two ſuch Parts (or 2 parts) towards 6, ſu | 52 (ok. « Nember af 


Parts les by two than the whole Line ab, was firſt { to be divided in- 
to) there will remain the Line cd = ac of ab. Then again, if from 
c d you take à part thereof towards a, ſuppoſe c c, and from the other end? 
of the ſame c 4, ſuppoſe d f, there will remain only ef=ce=5 of 
c4. And if you ſtill go on without ceaſing, to take on the Side towards 4, 
part of what was taken laſt before, and twice as much on the other Side to- 
Wards 6, there ſhall be found between the two Lines laſt taken always 
remain part of the Line from which they were taken. From which 
8 N 
ſuch 20mg But if this be ſuppoſed to be done Infinite times 
then there will nothing more remain (between), r 
on on either Side will come exactly to the Point g. ſing a g to be 4 of 
ab, and by = 2 ag. For, becaſe that which was en away wwas & 
was always twice as much as that which was taken awa 8 4, the total 
Summ of all the Lines taken away towards 6, (which all together do make 
up the Line 6 g) muſt be twice as much as the Line ag, (which is the total 
Summ of al he Tins ke away towards a) viz. bg = 2 4g; and conſe- 


; pn 4 SW tor ths Whol SY is equal to 3 4g : And therefore 


E be made uſe of 
. firſt 
5 The total Sum of all the parts ſo taken, or 


N certain Quantity, or Part, or Fraction, 
ſe Denominator fall be ler by 1 han the Deminar of the firſt 


mentioned part; as * 2 57 3 80 5 705 —+—= 
&c. And fo, that whichthe incompale Lu-, in his Squaringthe 


ey nnd tree EY viz. F=T 16 


+ . ek 2 and that too, not without an huge Apparatus of Pre- 


1024 


dag free „ W 


( 
monſlrated_in_al ee s mo fark mh 


: "Meth. (itt Des res: 8 
Now if each of the faid' Ae ae 22 their reſpective Roots, 


be equal to the ſeveral Numbers of Fractions under A; (as is demonſtrated by 
the Lemma) then is Arhe Sum of them all, or equal to them all: that js ro ly, 


| R+P=A=ZR+ 1: For R is the fime with A wanting 1. or I, (as 


appears upon View) or bur ( c one infiie part bigger Wherefore P = 1, 
* D. xi. Iufinitier Infiniti numeri Fratti equantur Unitati, ſc. minime Ra- 


17. Dari . ; 
A 5 2. 8 | 
Hin, ge 


. EL totum ler Progroſſums, gente 2 
Yaris ſeve ag gregari in una ſimman. 


5. Et in ſinman, non mods nm auen; [ed al nile, ue fe mu 
omni numero. . wu 
- Infonitorum alia eſſe æqualia, inequalia.. 
* Es un inan <quari dulus, nus, lulu, Ae 


For x. The Infinite Powers of the firſt Rank ae = . . and d- 


to equal ro all the Tnfinitely-infinire Powers e. 


"ThelnfinitePowers of the fend Rank art = 2x3 | pete mean 
4 | rl 1 © | Proportional 

$5: | Tholeofthe third Rank we 1. —*— Numberbetween 

8 Iz 3X4 the Square Num- 


1 . e. | 
20 4X5 a 
f „6, 9 


r 16 
Thos of the fifth Rank re = 7, = 7 16, 20, 25 


1 Ac. in infinity. 

* * * % =» L 13 

* _ hy * Yo * 11 155 2 J 
87 


(10% 0 


5: The tate donn of the rwo firſt Ranks e  * | 
ee | | 
. Thoſe of the four firſt are = Ws : 
Thoſe of the five firlt are = 
3 "IN ic, in inflation. 


. 1 
3. Al dhe Powers of all — exe notes 


ee h vo fl r= 4 


we 


al except th three fiſt . 


. we ht four firſt, ag. 


&c. in _infinituonm.. 


The later Coro al appear e Addition and Subeurtion 
eee by ig 


. 


XXVII. 1. That the Numeral Figures s vow in i, wht the manner of f. 


Computation by them (and the e Akin ropriated to that wa 
of of Compuion) came to us from the Arabs (but NL. altered, as to 1 on 


Wal 


the Figures in ſucceedin g Ages) and to them from the Indians, de bear. 


0 agreed. But i ** is not be generally * of what AA 


of them, in our E 
Jo. Gerard Vo bo De Bb bk) obs came not in Uſe 
here, till about the Year of our Lord 1300; or at the » ater than the 
Year 1250. And P. Mabillion (De Re iea) tells us that he hath not 
found them any where uſed ſooner than the 14 Century. But I think their 
Uſe in theſe Parts was as old ar lealt as the times of Hermmuu Contrabtur, who 
8 about the Vear of our Lord 1050. (that is about the middle of the ith 
Century,) If not fo frequently in Affairs; yet at leaſt in Mathe- 
tical things, and eſpecially in 38 — 1 
But I do not WA I have any where ſeen any Monument of them 
more Antient than the Mantle-tree of the Parlour Singer at the Dwelling- 
Houſe of Mr. Vll. Richards, the Rector of Helmden in Northamptonſhire. | 
The ſides of the Chimney, by which the Mandle-tiee.is ſupparted; lte of 
Stone; but the Mantle tree itſelf is of Wood. It is all over as Eiack 25 


Ink, having by Age and Smoak contracted that Colour. It may yet conti- 


Fig. 55. 


nue many hundreds of Years; for I did not diſcern in it, any thing either of 1 


Worm, or Rottennefs, or any tendency to it. The ! of it is 5 Foot 


'9 Inches: A (AB) i 11 mba 
* * ; 28 


1 ef 


Dr. 
l. N. _ 


(ies) 
the middle, as CD, ſomewhat lefs.. It is alſo carved Fomend.ta end: and the 


rd, habe a as in the mouldings of other Chimneys. On che 
Front of the up 5 at the middle) on 3 Squares part- 
ä — A Fare C ud den the L (I fi when. 
it was firſt made) bed partly in Numeral Figures A? Do: M 1333 on a 
fourth a Flower, and on a ith the two Letters W. R. with an Eſcutcheon, 
repreſenting (J ſu — the Name of him to whom it did then belong. Both 


the Letters and the Figures are of an Antique Form, agreeing well h 


with that Age. They are not engraved or cut in, but prominent on their ſe- 


veral Squares (by wa jr wag ) he Wood ring dared round abour them 
Theo one ky ee e e . is a ſquare 0. 


er in Eugland, even on or- 
ions, is at leaſt as ancient as the Year 1133. And I judge it to. 


bk been yer ſome what ancienter,. becauſe the ſhape of the Figures, though | 


By Mr, Tho. 


N. 284. 
N 2. 87. N. 165 


N 677. 
Aug. An. 1699. 


Tg: 56- 


not come juſt to the ſhape which we now uſe, — any conſiderably. 


1 Gaye ape of the Arabicł F e — had then been. 
ſome time. in uſe3 ſuch change of ſhape in Figures 2 
on gradually with time. 


It need not move any ſcruple at all, that part of the Numbers is expreſſed 
by the Numeral Letter M (or the word Milleſaro, of which Me is but a Con- 
traction) while the reſt is expreſſed in Numeral Figures. For the like doth oft 
s; and ſometimes even at Dy: And it dothrather 


— _ — that ſuch things, eſpecially 
the ſimplicity o , (riot very nice in ſu a- 
mongſt Mechinicks) than 2 * of Impoſture. 

2. Over. againſt the 1 in Colcheſter, ſtands the Houſe of Mr. 
Furksy, a Linnen Draper; ſome of the backermoſt part of which is an ancient 
Roman Building, but the Front is of leſſer ſtanding, and timbred. Upon the 
bottom Cell (which is almoſt in the form of a Triangular Priſm) of one of 
the Windows of the Front, between two carved Lions, ſtands an pie 


containing only theſe F Ibn Tre. e eee 


Nine, are t Fracted , and very Frm to 
make them the more perſpicuous, 2 by the W ee The 
Window looks directly North, the as being thereby preſerved from the 
ſcorching heat of RE Sun; and by its Inclination (falling from the Yerrex or 
bee Angle of about do Degrees) from Rain, Snow, &c. If i As 
that 1 8 ſecond and fourth Figures, may repreſent that am 

2 which is with us as 5.; Fanſwer, that the © is not uſed with de 
Arabs for 3. but with ſome for a Cypher, and fo it was uſed by the Moors in 
dan, who firſt brought theſe Figures into our Parts; nor is the Square o an 
Arabick Letter, 20 an Engliſh Letter of that Age. And the form of theſe 
ſoon de 2 1 that of the Arabs, into ſuch as we now uſe, if 


not at the firſt 8 e Gat, [or Abri] certainly long befare 1595. 


The ConflruSion. | 


of 20” an 


by 
Haley Ne porgimalien 


as this Conſtruttion, would make it. 


XXVII. The old Definition of F Logarithins, that they are Mumerormm pro- 
Por tienaliun eqpi-differemes corpites,. is te {canty to dene them fully : For 


Nur Aa 1692... 1, [4 they 


(109 


they may much more properly be ſaid to be Numeri Rationum Exponemtes; where- 
n Len conſider d as a Quauitas ſui generis, beginning from the Ratio of 
uality, or 1 to 1 = 0; being Affirmative when the Ratio is increaſing, as 

of Unity to a Number, but Negative when decreaſing ; and chele Rau 
oties we ſuppoſe to be meaſured by the Number of the Ratiunculæ contained in 
each. Now theſe Ratiunculz are to be ſo underſtood as in a continued Scale 
of Proportionals,. infinite in Number between the two Terms of the Ratio, 
which infinite Number of mean Proportionals is to that infinite Number of the 
like and equal Ratiunculæ between any other two Terms, as the Logarithm 
of the one Ratio is to the Logarithm of the other. Thus if there be ſuppoſed - 
between 1 and 10 an infinite Scale of:mean Proportionals, whoſe Number is - 
I00000, &c. in inſinitum; between 1 and 2 there ſhall be 30102, &c. of ſuch . 
Proportionals, and between 1 and 3 there will be 47712, &c. of them, 
which Numbers therefore are the Logarithms of the Rationes, of-1 to 10, 1 
e nr to be called the Logarithms of 10, 2, 


z. 
| © This being hid down, it is obvious that if between Unity and any 
Number propoſed, there be taken any infinity of mean jonals, the in- 
finitely little Augment or Decrement of the firſt of thoſe Means from Unity, 
will be a Ratiuncula, thar is the Momentum or Fluxion of the Ratio of U- 
| nity to the ſaid Number: And ſeeing that in theſe Continual Proportionals al! 

the Ratiunculæ are equal, their Sum, or the whole Ratio will be as the ſaid 
n the Logarithm of each Ratio will be as the 
Fluxion thereof. if the Root of any infinite Power be extracted 
out of any Number, the Differentiola of the ſaid Root from Unity, ſhall be 
as the Logarithm of that Number. So that Logarithms thus produced, may 
be of as many forms as you pleaſe to aſſume infinite Indices of the Power 
whoſe Root you ſeek : as if the Index be ſuppoſed 100000, &c. infinite, 
the Roots ſball be the Logarithms invented by the Lord Napier; but if 
ſaid Index were 2302585, &c. Mr. Brig g's ithms would i ately 
be produced. And if you pleaſe to ſtop at any Number of Figures, and not 
to continue them on, it will ſuffice to aſſume an Index of a Figure or two 
more than your intended Logarithm is to have, as Mr. Briggs dd. who to 
have his Logarithms true to 14. Places, by continual extraction of the Square 
Root, . at. laſt came to have the Root of the 140737488355328:h..Power; © 
but how operoſe that Extraction was, will be eaſily judged by whoſo ſhall 7: 
undertake to examine his Culculus. | | 

Now, tho'the Notion of an infinite Power may ſeem very ſtrange, and to thoſe 

that know the difficulty of the Extraction of the Roots of High Powers, perhaps 
mpracticable; yet by the help of that admirable Invention of Mr. Veron, where- -- 
by he determines the Unciæ or Numbers prefixt to the Members ing 
Powers, (on which chiefly depends the Doctrine of Series) the Infinity of the In- 
dex contributes to render the Expreſſion much more eaſy: For if. the Infinite 


Pawer to. be, reſolved be put (after Mr. . Newton's Method) p + 7 
| OS 


uin; 


N e inſtead of 1 + Pe e 


2 1 
Barks boob eek I-6m + 1Imm-G mn 


6 1 * * 24 m TR — 2 „ Kc. 


(which is hs de whe as in Bang haute * 72777 


ſequently whateveris divided chereby vaniſhing. Er — | 
multiplied into q = 94 + 17 7 Pl — „ &c. is the Augment 


of the ken of our mean Proportional betw Unity and 1 + 9, and is 
therefore the Logarithm of the Ratio of 1 to 1 7 : and + nad he Infi- 


nite Index n may be taken at pleaſure, the ſeveral Lale of Logarithms to 
ſuch Indices will be as —» or reciprocally as the Indices. And if the Index 
be taken 10000, &c. 3s ne ng 7 921 Logarithms, they will be ſim- 


af RS FOR, +19 — +42 Ke. 
de Luan fda Kt gt he Tie Rae 
of x 5 Or == or "BL wt — — oF ed — 


3 * 


1 2 er , Ac whencerheDecrementof the fſtofour Iniire Number 


of Proportional will be © -inoq +3199 +39" +29" + 95 +£ 


&c. | kick iherefare vibe Ra Er ae TAR 
But if ww be put I0000, &c. then the faid Logarithm will be q +7 77 +34 


+534*+54' Þ+ 59> &c. 
Hence the renms of any Ratio bing «and b, q becomes , or de dif. 


ference divided by the leſſer term, when tis an Increaſing Ratio, or 22 


when tis Decreaſing, or as b to 4. Whence the L ithm of the fame Ra- 
tio may be doubly expreſt, for putting x for the difference of the terms a and 
b, it will be either | q | 


4 0 

x x * x? x * x* 

—— int — — — —ͤ —-—-— —— — — — — —— — 
” ” a 77 IT 42 542 52 


But if the Ratio of a tob be ſuppoſed to be divided into two vic. into the 
Ratio of a to the Arichmetical Mean between the Terms, and the Ratio of the 
ſaid Arithmetical Mean to the other Term b, then will the Sum of the Loga- 
rithms of thoſe two Rationes be the Logarithm of the Ratio of a to b; and 

ſubſtituting + z inſtead of 5 a ＋ b the faid Arithmerical Mean, the Loga- 

rithms of thoſe Rationes will be by the foregoing Rule 

: I * 


eee, 4 1 1 


m ⁊ . SF: Gf 
* & 4 x x * x 5 x * 
rg de e 
8 3 5 7 | 
the Sum whereof —— into — K + 22% + & A = c. vill be 
m ⁊ 3 & 52 7 4! 


the Logarithm of the Ratio of a to b, whoſe difference is x, and ſum z. And this. 
Series converges'twice as ſwift as the former, and therefore is more proper for 
the Practice of making Logarithms : which it performs with that expedition, 
that where the difference is but the hund part of the Sum, the firſt Step 


| — ſuffices to ſeven Places of the Logarithm, and the ſecond Step to twelve ;. 


nA dives firſt Twenty Chiliads. of Logarithms be ſuppoſed made, as he 
very ce computed them, to fourteen Places, the firſt Step alone is capa- 
ble to give the Logarithm of any intermediate Number, true to all the Places 
of thoſe Tables. | | by 

After the ſame manner, may the Difference of the ſaid two Logarithms 
be very aptly applied to find the Logarithms of Prime Numbers, having the 
Logarithms of the two next Numbers above and below them: For the diffe- 
' rence of the Ratio of ato © z, and of ; ⁊ to b, is the Ratio of 4 % to 5; + 2». 
and the half of that Ratio is that of ,/ ab to + or of the Geometrical: 
Mean to the Arithmetical. And conſequently the Logarithm thereof will be 
the half difference of the Logarithms of thoſe — Viz. 

13 x x x 4 x* * 

. * 4 = T 77% T gz” * 
Which is a Theorem of good Diſpatch to find the Logarithm of 5 z.. Bur 
the fame is yet much more advantageouſly performed by a Rule derived from 
the foregoing, and beyond which in my Opinion nothi better can be hoped. 
For the Ratio of ab to ⁊ x, or: aa ++ ab ++%6b 6b, has the difference 
of its Terms, 44 — ab + 2 bb, or the Square of: 4 —5b =5 x t»- 
- which in the preſent caſe of finding the Logarithms of Prime Numbers is al- 


4 
: 


CY) 
ways Unity, and calling the Sum of the Terms 5 z & + 4b = y the Loga- 
rit Rad > ab tobe + 25; a: villbo ial” | 


T5. > T I 1 1 1 
r 


vhich converges very much faſter than any Theorem hitherto publiſhed for 
this purpoſe. | 
Here note that — is all along applied to adapt theſe Rules to all forts of 


Logarithms. If m be 10000, &c. it may be „and you will have Na- 
pier's Logarithms, as was hinted before; but if you deſire Brigg's Logarithms, 
which are now lly received, you muſt divide your Series by 2, 302 58- 
5092994045684017991454684364207610101488628772976033328, 
or multiply it by the reciprocal thereof, viz. o, 4342944819032 5182765 1- 
1 x $95 Mer 294397005803666566114454- 

Bur to fave ſo operoſe a Multiplication (which 1s more than all the reſt of 
the Work) it is tent to divide this Multiplicator by the Powers of z or y 
continually, ac to the Direction of the Theorem, eſpecially where x 15 


ſmall and Integer, ing the proper Quotes to be added together, when 
you have 7 oF) our Eph to as many Figures as you defire; of 
which Method I will give a Specimen, in the Logarithms of the firſt Prime 
Numbers under 20 to ſixty places, computed by Mr. Abraham Sharp, as they 


were communicated to me by our common Friend, Mr. Exchd Speidal. 
Num.  Logaithn Eng 


2. o, 301029995663981195213738894724493026768189881462108541310427 
3. Oz 4771212547 196624372950279032554 15309200128864190695864829866 
7. o, B4zyog80geo01425683071221625859263619348357239632396540 6503835 
11. 1, o41392685158225040750199971243024241706702 190466453094 5965 39 
bt. Us n 18900505367 3188 5980 
17. I, 23844 92137827 3028540169894328337030007567 37842504639 3803 6 
19. 1, 278753600952828961536333475756929317951129337 394497598 906 819 
The next Prime Number is 23, which I will take for an Example of the 


foregoing Doctrine; and by the firſt Rules, the Logarithm of the Ratio of 


22 to 23 vill be found to be either. 
1 1 1 1 | 3 
22 © 968 * 31944 537024 T 25768160? * 
1 I i I | 
23 T 1058 T 36501 T 1119364 32181715? * 


0123) 


rr 12 ons Ratio of 23 to N 


21 ey 


- T Tt Þ ger 5 55 e N ns 
r 


I 

0222 - 1452 71471 — 1327104 T rolamnn? I | 
And this is the Reſult of the DoGrine of Mercator, is improv'd by the Learn» 
ed Dr. Walls. But by the ſecond Theorem, viz. M Ins 


weder Logins around by fewer ep een, | 
l 28 e 25 


| 


22 922640625 "77768677857 
2 | 2, 
2 = 12 1146723035 of Jede er 


* was Invented and Demonſtrated in the H pron. es aw 
to the Logarithms, by the Excellent Mr. how Grant is Exercitationes 
Geometrice, and ſince 1 proſecuted by the afo Mr. 5 in a 
late Treatiſe in Engliſh by his Publiſh'd on this Scheck. But the — 
ſtration, as I conceive, was never till now Perfected without the conſidera- 
tion of the Hyperbola, which in a matter purely Arithinetical ag this is, can- 

not ſo properly be applied. But what follows, I think, I may more juſtly 
. chimas my own, viz. That the Logarithm of the Ratio of the Geametrical Mean 


to the 2 berween 22 and- 17 or cg go to 23» will n 
0 * 


3 
1570 6 e * ! + anion * 


1 8 


e to u ] into o, 4342 19, &c. if you de- 
| 7 to make the e of Brig g 2 But ee 949 N 2e 
*. Work, the ſaid o, 4342944 "es is diy ly 1057, 1057,and the Quo- 
dient thereof again divided by three times the Square of 1057, and that Quo- 
i n thereof, and ſo forth, 
ä 1 igures of your Logarithm as you deſire. As for Ex- 
ample, the Logarichm of the 8 Mean 22 and 24 is 

| fund by ch Logaithms of 2, CY Lion IC he Ge 


— 
- F ? ” 
Wer 
ol * - 
* 4 of 7 *% * 8 
fl ; 1 4 
- 
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+, E-Z61316H612669061294500917266980 
ET 43429 &c. (. - - 410874628101468 143473 5886368 
3 is 1117249) 41087 &c. (- - - - - « - « 12258521544181829460074. 


n 1117249) 12258 &c. (CQ 65 $23 5184376175 
1 1117249) 2 &c. 4lßu AAA 4208829765 
? is 1117249) 4208 $ &c. — ——————— — 2930 


Summa 1,36172783601759287886777711225117 


Which is the ithm of 23 to Thirty two Places, and obtained by 5 
Diviſions with very ſmall Divides, all which is much leſs Work than ſimply 
Multiplying the Series into the ſaid Multiplicator o, 43429, &c. 
From the Logarithm given to find what Ratio it es, is 4 Problem that 
has not been ſo much conſidered as the former, but which is ſolved with the 
like Eaſe, and demonſtrated by a like Proceſs, from the fame general Theorem 
of Mr. Newton. Fors the Logwithm ofthe Ratio of to 1 ＋ q was pro- 


ved tobe 3+ A 1, and that of the Ratio of 1 to x — q to be 1 
rr Þ the Logarithm, which we will Gom henceforth call L. being 
given, 1 e mag rt 7 remain TH = inthe one Cale An — L will 
Weges 7 = i dhe eihers Om II- in be equal to 
und- I-43 chat is, according to Mr. Newvow's ſaid Rule, 
el += mL + mL — 5 225 „L. &c. wilt 


be = to1 + + md2—wL+ 2 1 — „ wilt — 


mL Kc. will be Rog 12 being any infinite Index what- 
foever; which "is a full and general i rnb from the Logarithm given to 
find the Number, be the Species of Logarithms What it will. But if - 
"pers Logarithm be given, Gedacht cation by ## is faved, (Which Multipli- 
| cation in indeed no other than the reducing che other Species to his) and 2 


R 


"Og, OS FA &. or1 —L + L. ne Lf += LE »&C.. 


1 
ee > owt „that is were 

wx wiſhed wp ane" ag — 3 1 
Ef one Term of the Ratio, whereof L is the Logarithm, be given, the o- 
cher Term will be had Lr by the ſame Rule: eee. 


K 


we enn of «the leſſer, * the grearer Term, b would be the Pro- 


dut̃t of a into 1 + L + —L* += L, &c. = 4 + Ler- 
+ L &c- ak £665 BU 
er &c. Whence by the help of the Chiliads, che Number apper- 


nin r Er g wil ere, r 
Tables. If you ſeek the neareſt next Logarithm, w or leſſen 
ds Monk «tes or 6 if greater, —— — w—_— 

rence thereof from the {aid neareſt Logarithm you call Iz Nl Ries ts 
che number aan to the Loguithm L. will be Scher « imo f + 4 


12 +Gq1+5 + —1, &c. or ele b into 1 1+ 1. 


1 


wn [3 + 22 2 she. —— ry 


the ſwiſter. And if the firſt 20000 Logarithms be given whe ems 
is rardly occaſion for the three fir Steps of this Seri to find — 
= laces. rr 


t to ten places, there 1s ſcarce ever need for more than the firſt 
ſtep a + ab ora + malin one Caſe, or elſe b b orb — wb! in the 


other, to have the Number true to as many Figures as thoſe Logarithms 


conſiſt of. 
There is another Series which is not indeed to fn and uniform, yet the 
ea enough for Table 


firſt ſtep thereof is moſt commodious for Practice, 
not exceeding 14 Places. It is thus: 4+ 2 Tp ob — vin be the 


al 
Number anſwering to the Logarithm giv en, differing From the Track bur 
one half of rhe hed ſtep from the for der Series But that which renders it — 


e ee 
:: NO A Re inſtead of 1, that is 


24 2144 — b—11h 

ht | | L —4.—— which are 
e e eee HET 

„ eee 


429 &c. J: to 43429 +} "POR LITE L ad 
Or Ar43429 de + 1: 1043429 1:5: 3 © the Number fought, 


S . | Q 2 IT 
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If more Steps of this Seiies be deſired, it will be ſound as follows. 
[ 73467 


4 „ j i N 
a + e & waine'4 why | y e. as may eaſily be demonſtrated by: 


1—2 
working out the Diviſions in each Step, and collecting the Quotes, whoſe 
Sum ill be found to agree with our former Series, which is no other than an 
eaſy Corollary to Mr. Newton's general Theorem for forming Roots and Powers. 


XXIX. | Papers of 145 General Uſe Omitted. 


Targents to 1. A Breviat of Dr. Wallis's two Methods of drawing Tangents ; Ex- 

Curves, N. 81, tracted by him from his Con. Sect. and other Parts of his Mathema- 

. 4210. | | | 

ar. An, 1672, 9 2 10 * O el ba ans Log 1 be Honour off : 

Reffibcation of M. in his Hor. V1 ven M. Huraet the Honour of In- 

Curves, N, 4. venting ps apa: to a Straight Line 4 the Year 1659; Dr. Walks here 
Nerv. Au 1053. aſferts this Invention to Mr. Wilan Neile (Son of Sir Paul Neile), who dif- 
covered and demonſtrated the Equality of a Paraboloid to a Straight Line 

two Years before. The ſame was ſoon after otherwiſe Demonſtrated by my 

Lord Brownker, and Sir Chriſtopher Wren, in June and Fuly 1657 ; and the 

Demonſtrations inſerted by Dr. Malis, in his Tract de Cycloide 1659, with 

a fair Relation of that whole Matter. Befides, Sir Chriſtopher Wren found a 

Bb. p. 6150, Straight Line equal to that of a Cycloide in the Year 1658 : Yer he freely 

2 eſſes Mr. Neile's Invention of a Curve capable of Rectiſicatiom the Year be- 

Transformation 3. The Abbot Galloys having, in the Year 1693, aſſerted that Mr. James 
of Curves, Na 14. Gregory and Dr. Barrow ſtole their General Propoſitions concerning the Trayſ- 
Nov. An. 1694, formation of Curves from Mr. Robervall; Dr. David Gregory here fully refutes 
that Aſſertion. For Mr. Gregory Publiſh'd his Book at Padua 1668, and 

Dr. Barrow his Lectiones Geometrice 1674, which Mr. Robervall doubtleſs had 

a Sight of before he dy'd (which was not till Oftober 1675), yet he never 

complain'd of any ſuck Injury, done him. EE Ss} 3 

cyelidel Spaces 4. Beſides that Segment of tlie Semicycloidal Figure, firſt obſerved by Sir 
. Chriſtopher Wren, and after him by Mr. Huygens, and a Trilinear Part of it, 
Oct. An. 1655. Which are capable of being Geometrically Squared, Dr. Wallis here produces 
from his Tracts de Cycloiae, and de Motu, ſome other Portions t equally 

capable of Quadrature. a | 

The C)clid con- 5. Dr. Wallis finds among the Mathematical Works of Bovillus, Publiſh'd 
hder'd lng _ at ſeveral times between the Years 1501 and 15 10, that the Curve (which is 
June Fe 1697. now call'd the Cyclaid, was then conſider'd. But he alſo finds that Bovillus 
was not the iſ who conſiden d it: For Cardinal Cſanus, as appears by an 

Ancient Manuſcript of his Works (tranſcrib d by J. Scoblart in the Vear 145 1) 

has confider'd it ſome time before. The Figure indeed (thro' the Unskilful- 

neſs of the Tranſcriber) both in the MS. and the B Edition, A. 1565, is 

very ill drawn; but being. Corrected according to the true Meaning of that 

Cardinal's own Words, it evidently repreſents the Modern Cycloid. From 

cc 

.3L | * 1 0 # * * 


4 — 


C an) 
cater by Mrfonmrer Galle, but ſome Ages before, tho never well under- 


ſtood rill this preſent A | 
6. Some Papers ſent by Mr. Fo. Collazs to Dr. Walls, gi eb The po Al;e- 


about ſome Defects in which he did not live to fini 
n Accounts of Books wich Editions, Ennio, Sc. Omined. , 


Uclidis Elements come novo ordine Ac Methods demonſtrata. Lond. N. x 1 a6. 
ere 
2. Archimedis Opera; Apollonii vow + Cell. Libri4 ; Theodoſii Sphericaz.N. 114. p. 314. 
Methodo nova illuſtrata, & ſuccinite — hg : 4b Iſa. Barrow, R. S. S. Lond. 
1675. in 4. 
3+ Leide 7% Sofaxesle Va hui ri b Mirenots: Euren: R N. 123. þ. 567. 
de ener &c. Cum Venſione & Nas jor Wal S. &. Th. D. O 
1676. 


4. Theon Snyrneus, publiſhed at Paris by Iſmael Baluullus | in Greek and N. 80. 5. 3995; 
Latin. 
5. Diophanti Alexandrini 4richmeticorum Libri 6, & de Numeris Aultas- N. 7%. 2. 2186 
gulis Liber unus; cum Commentariis C. G. Bacheti, & Obſervationibus, D. P. 
de Fermat, Sengtoris Tholoſani: cui - acceſſie Dottrine N Inventum No 
vum. Toloſæ 1670. in Folio. 
6. The 141 0 of Monſieur de Fermæ. 
7. Franciſci Laurens imina Mathematica, Abel Libris comprehenſa. 
Horm prior 9 61 2 Genuinis Matheſeos Principiis in 2 in N. 30. p. 880. 
ſpecie autem de veris Geometriæ Elementis hucuſque nondum traditis. Poſterior- 
—_— de Methodo Compoſtionis atque Reſolutionis fuſe diſerit, & multa nova. N. 34. $.654, N. 
complectitur, que ſubtilſſimæm peo Arrem mirum in modum promovent. This 3 wk 159. 
Book is here Cenſured, fore Miſtakes in it Corected, and the Cenſure vin- f. füt: 
dicated, by Dr. Walks. 
| Fl R. P. Andrez Taquet, e SF Opera Mathematica. Antwerp. 1669. in x. 43; z 
Folio. 
9. A Mathematical Com ium, Collected out of the Notes and Papers N. 104 f. 83. 
of Sir Janas Moore, by —— Stevenſon. Lond. 1674. in 1210. my 
10. R. P. Claudii Franc. Milliet de Chales, e S. J. Guus ſen Mundas Ma- N. 110 5. 229. 
9 —— Matheſim tribus Tomis 2 Lugd. 1674. in 
II. The Mathematical Works of Dr. Jo. Wallis, Savilies Profiſſor of Geo- N.216.8- 73 
metry in the Univerſity of Oxford, & F. N. in three Volumes i 15 _ 244" 125 Ke 
12. An ada to Algebra, Tranſlated out of edi Dr Durch into a N. 38. 1. c. 
pb Tho. Branker, NM. A. much altered and augm e e Pell. 
of ſach_ odd. Vanden, is as kf in” aue 1. 
Boni thoſe that are /xcompoſn, and reſolving the reſt into their Eattors, or 
Cpefficients. Lond. in 4to 


Lene Het Ak ho ke nag , e . 


May” An. 1684 


N. 1. 2. 15. 
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N. „ 2.5152. 14. The Elements ef that Mathematical Science call d Myebra; by Fo. Ker- 
N. 163. pe . h. Lond. 2673. in fel. GE r 
N. 143. ?.21, 1. A Treatiſe of Agebra, both Hiſtorical and Practical; by Jo. Vallis. 
N. 2/5. D. D. In the rogth Chapter there are ſome Numbers miſtaken, which are 
a bere rectify' d by the Author. 1 | 
N. 14. b. 283. 16: De Principiis & Ratiocinatione Geometrarum ; contra Faſtum Profeſſorum 
N. 16. 7. 289. Geometrie. Authore Tho. Hobbes. This Book is here Animadverted on, and 
8 | N by Dr. Walks. * tha | 1. e hs 
48. P. 971. 17, Thomæ Hobbes aura Circuli, Cubatio Sphere, Duplicatio Cubi, 
aria, Auth. Jo. Wal . T. D. Oxon. 1669. in Quo. 
N. 55. P. 1121.18. Thomæ Hobbes Quadratura Circuli, Cubatio Sphere, Duplicatio Gabi, 
( ſecundo edita) denuo refutata oy Wallis. S. T. D. Oxon. 1669, 
9. Roſeturs Grometricum, cum Cenſura breui Doctrinæ Walliſianæ de Moru. 
Auth. Tho. Hobbes Malmesburienſi. Lond. 1671. in Quarto. This Book is 
N. 73. 2. 2202. here anſwered by Dr. Walks. 
N. 75. 2. 2241. 20. Four Papers of Mr. Hobbs's, Publiſhed in the Months of Auguſt and 
4... » September 1671. which are here anſwered by - - - = = 23 
N. 86. f. 4047. 21. Luar Mathematica, Colliſſonibus Johannis Wallifu S. T. D. & Thomæ 
Hobbeſii Malmsburienſis, excuſſa, mwltis &. fulgent ms aut radiis. Auth. 
R. R. Adjuncta Cænſura Doctrinæ Wallifianz de Libra, una cum Roſeto Hobbeſii. 
N. 87. 5. $967. Lond. 1672, in Quarto. This Book is here anſwered by Dr. Malls. 
N. 97. . 6131. 22. Principia & Problemata aliquot Geometrica, ante deſperata, nunc breviter 
en plicata & demonſtrara. Amb. T. H. Malmsburienſi. Lond. 1673. in 
N. 185. f. 246. om Le Grand & Famenx Probleme de la Quadrature du Cercle reſolu Geome- 
triquement par le Cercle & la Ligne droit, par M. Mallement de Meſſange. 
à Paris. 1686. in Twelves. This Book is here Refured by M. D. Cuverius. 
KR. 5: Ss | Es eek | | | 
N. 32. 5. 62. 24. Nowveanx Elemens de G rie: Or a Mathemati al Treatiſe, entituled 
| Ne Elements of Geometry. Paris. 1667. in-Quarto,— My. 
N. 79. 2. 3064. 25. Elemens de Geometrie ; par le P. Ignace Gaſton Pardies, de la Camp. de J. 
| a Paris 167 1. in Tiwebves. 4 1 1 FER © 
N. 33. p. 64% 26. 1. Vera Grculi & Hyperbo Quadratura, in propria ſua Proporrionis 
Specie invemta & Demonſtrata, a] ac. 1 5 Scoto. Patavii. i Quarro. This 
Ib, 5. 641. _— is here further conſidered, and the Area of an Hyperbole explain'd ; 
N. 37. 2. 732. at 97. Higgens having Publiſh'd Animadverſions upon this Book, in the 
py : de Scauarns 1668. Mr. Gregory here anſwers them. To this M. Hwuygens 
N. 44. 2. 882. Reply'd in afollowi1 Tu oft Year; and Mr. Gregor, further to elu- 
cidate the Controverſy, here returns a ſecond Anſwer. 2 | 
N. 216. p.65. 3: In the 48th Page of this Book, Mr. Halley has Diſcovered and Correct- 
ed à ſmall Miſtake in the Logarithm of i.. 
N. 35. 7. 686. 27. Geometrie pars Univerſalis Ouantitatum Curvarum Tranſmutationicy Men- 
8 ſure inſerviens. Auth. Jac. Gregorio Scoto. Patavii 1668. in Quarto. 
N. 37. f. 373. 28. De Infinitis Spiralibus inverſis, Inſinitiſque Hyperbolis, akiſque Geomerricis. 
Aub. F. Stephano de Angelis Veneto. Patavii. in Quzarto. | 
8 N z | 29. Michaelis 


. 


N. 72. P. 2185. 
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29. Michaelis Angeli Ricci Exercitatio Geometrica. Rome. in Reprinted N. 
3 ds 92 W 22 37. . n 
30. Renati Franc. Sluſii Meſolabum. Cui acce altera de & N. 
Aiſcellanea. Leodii Eburonum 1668. #s 4#0. fi por 9 
31. Elemema Geometria Plane. neee Gs N. 67: . 
Braxellenfi. S. J. Rome. 1669. # 12. 
32. Synopſis Geometrica; cum tribus Opmſculis, 4 Linea See hidez cr þ. 2066. 
de Maxmis & lum, Centueria ; & Synopſis Geometrie Plane. Auth. 
Fabry. S. J. Lugduni Gilliarum 1669. is 120. 
33+ Lettiones 13. Geometrice; in quibus (preſertim) Generalia Linearum N. 74. 5. 1260. 
Curvarum Symptomata declerenter, 4 Iſaaco Barrow. Lond. 1669. is 40. To 
theſe Lectures the Author here adds ſeveral Corollarics and Theorems. „ 
34. Eraſmi Bartholini Selecta Geametrica. Hauniz. 1674. in 470. N. 108. f. 137. 
35. Elemem des Mathematiques, ou Principes Generaux de toutes les Sciences N. 126. p. 638. 
qui ont les Grandeurs pour Objeth, Par J. P. a Paris 1675. in 40. 
6. NO Tn £ Sectiaus des Superficies Coniques & N. 129. þ. 745. 
. be OS os a IS. | 
5.2 7 þ . de la Hire. A Paris 1673. n 470. 
306. Tb Geometrical Key, or Conſtruction of all r op Gar arp N. — — "lh 
Quadratick, Cubick, and Biquadratick, by a Circle and one only Parabola 
Ow: Tha. Baker.. 
1 e Geometric — Fignrerams en 163. J. 739, 
1684. in 
40. Methodus rng vu Qu N. 183. 2. 185. 
F nuts Auth. I. Craige. Lond. 1685, i 470. To this Tract the Author bid. 2. 186. 
here makes an Addition; and takes notice of ſome Remarks made on it in the N. 238. p. 786. 
Aft. Lipſ: by M. Leibniz, and M. F-- Bernoulli... | 
441+ Trattatas Marbemarins de Figurarum dre, Que ©: Lis 209, f. 115. 
Geometricis. Auth. J. Craig. Lond. 1693. in 4% 
42+ Trablatus de Principiis Calculi Ea ponentialis. Auth. 'D. Bernoullio; where» N. 246 2. 374. 
in a Miſtake is here Diſcovered and Corrected, by Mr. Cray... 
+11 43+. Llnalyſis Geomerrica,.. . | nova & vera Met Reſolvendi, tam om -N. 25. 5.361. — 
e Geametrica, quam Arit (Queſtiones... Pars prima de Planis. Aus 
D. Antonio Hugone de Omerique Saxlucarenſe. 
44. Stereometrical Propoſitions, - variouſly applicable, ad ally in- N. — 
tended for Gauging by. K.-A. Lond. 568. in dur. 
45. Gavging promoted; being an Appendix ro Stercometrical Propoſitions; . N. 43 f. c 
by Rob. Anderſon. | Land. 1669. in gu’. 
46. Gauging Epitomized; by Mich. \ Land. 699. upon oe Folid Page. N/ 52. P. 1034. 
47. Tabula — — cies Millium, 3 N. 82. .þ. 4030. *- 
n & Ordiue Naturali ſ que ad 10000 pr. 
1672. 
5 Dep ad Uk of on aaa lee n. . 6048 
| * A 1673— 
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N 149. . 480, - 49. Johannis Walli S. T. D. Exerrirarimmes tres. 1. De Cometarum Diſfau- 
tlis inveſtigandis. 2. De Rationum & Frattionum Reductine. 3. De Periodo 
N. 38. f. 753. Juliano. Lond. 1678. 

14. f. MG. 45. Logarithmotechnia Nicolai Mercatoris. Lond. 1668. i Quarto. This 
98894 Author's Method of ſquaring the Hyperbola, and of finding the Sum. of the 
tid. f. 735. e ae ws and nn W by the 
4 T8 _— 


| Trignomeny, 8 ur veying. : 


4 che-, l. Prob, HE Diftances of three Ob iefls in the ſome Plain ball given, 45 
5 A, B, C. The Angles ate at a fourth Place in the ſame Plain us 
Rich. Ton. ar S, are obſerved: the Diſtances from the Place of Obſervation to the _ 


. — Col e are ' required. - 


lins. N. 69. 5 
79 The problem bath ſix Caſes OI | 
Mar. A 
= "4 4 FAASE I. If the Station be taken without the Triangle made by the Ob- 
RE 4, Jets, but in one of the Sides thereof produced, as ar S: find the Angle 


AC,; then in the Triangle ACS, all the Angles and the Side AC 
' are known, whence either or both the Diſtances 8 A, or S C, may be found. 
Fig. 58. Caſe 2. If the Station be in dne of the Sides of the Triangle, as at S: then 
having the three Sides, AC, CB, B A, given, fmd the Angle C AB; then 
again in the T riangle 8 AB all the Angles, and the Side A B, are nd, 
whence may be found either AS, or S B. 'Geomerncally, if you make the 
An CAD equal to the obſerved Angle C'S B, and draw BS parked to 
5 8 ou determine the Point of Station 8. 
Fig. 49. Ps e 3. Tf the three Objects lie in a fight Line as AC D (ſuppoſe it dove), 
We that a Circle paſſeth throuph the Station 8, and the two Exteri6tr 
A, B B: then is the Angle ABD, equal to the Obſerved Angle ASC (by 2 1.3. E. ) 
"2s Inf ſting on the 2 ame Arch AD: And the A ngle B AD in like manner 
equal to the obſerved Angle CS B: By this means * point D is determined. 
Joyn DC, an * the fame, then a Circle paſſing through the 17 
As B,. D, interſects DC, produced at 8, the place of Station 

Calgulation] In the Dang ABD, all the Angles and the Side AB, are 
known, whence may be found the Side A D. 

Then in the Triangle CAD, the two Sides C A, and AD, are en. 
and their contained Angle CAD is known; whence may be found the An- 
gles CD A, and ACP, the Complement whereof to a Semicircle is the An- 

SCA: in which Triangle the Angles are now all known, and the Side 
Ac: whence may be found either of the Diſtances S C, or SA. _ 
| = e 
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2 4. If the Station be without the Triangle made by the Objects, the 
unite Anke reed Þ e than ur Roh Angle? The Conftruttion 
is the ſame as in the laſt Caſe, and the Calcwlation likewiſe ; faving that you 
muſt make one Operation more, having the three Sides A C, CB, B A, there- 
by find the Angle C A B, which add to the Angle E AD, then you have the 


two Sides, viz. A C, being one of the Diſtances, and A D, (found as in the 


former Caſe) with their contained Angle C A D given, to find the 

CD A, and A CD), the Complement whereof to a Semicircle is the 
SCA: Now in the Triangle SC A, the Angle at C being found, and at 8 
obſerved, n tion, the other at A is likewiſe known, as be- 
ing the Complement of the two former to a Semicircle, and the Side A C 
given; hence the Diſtances CS, or A S, may be found. 

. Caſe 5. If the Place of Station be at ſome Point within the Plain of the 
Triangle, made by the three Objects, the Conſtrattion and Calculation is the 
ſame as in the laſt, faving only that inſtead of the obſerved Angle ASC, the 
Angle ABD is equal to the Complement thereof to a Semicircle, to wit, it 
is equal to the Angle ASD; both of them inſiſting on the fame Arch A D: 
And in like manner the Angle B AD is equal to the Angle D'S B, which is 
the Complement of the obſerved C'S B; and in this Caſs the Sum of the 
three Angles obſerved, is equal to ſour Right Angles. 

In theſe three latter Caſes no uſe is made of the Angle obſerved between the 
two Objects, as A and B, that are made the Baſe-line of the Cunſtruction; yet 
the ſame is of ready uſe for finding the third Diſtance or laſt Side ſought ; as 
in the Triangle S A B, there is given the Diſtance A B, its oppoſite Angle equal 
to the Sum of the two obſerved Angles, and the Angle S A B attained, as in 
fourth Caſe: Hence the third Side, or laſt Diſtance 8 B, may be found. 

And here it may be noted, that the three Angles CAS, AS B, S BC, are 
together equal to the Angle ACB ; for the two Angles CS B and CBS 
are equal to ECB, as being the C t of S CB to two Right Angles; 
and the like in the Triangle on the other Side. Ergo, &c. 

Caſe 6. If the three Objects be A, B, C, and the Station at 8, as before, it 
may happen, according to the former Conſtructiuns, that the Points C and D 
may fall cloſe together, and fo a right Line joyning them, ſhall be produced 
with Uncertainty ; in ſuch Caſe the Circle may be conceived to paſs through 
the Place of Station at 8, and any two of the Objects, as through B and C, 
wherein making the Angle D B C equal to the obſerved Angle AS C, and 
B C D equal to the Complement to 180 deg. of both the obſerved Angles 
in DS B; thereby the Point D is determined, through which, and the Points 
C, B, the Circle is to be deſcribed, and joyning D A, (produced when 
need 2 where it interſects the Circle, as at 8, is the Place of Sta- 
tion ſought. | | 

This Problem may be of uſe for the due Situation of Sands and Rocks, 
F 

n; or for cal Uſes, &c. ially now is a 
obſerving Angles nicely accurate by the Ail of a Teleſcope. 
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II. The three followi occur at Sea, in the Diſtance 

— and Poſition of Rocks, care Hogg the Shore ; or in 12 the 
olved by a Men- Sez.Coaft; when only two Objects, who Dilance om each other is known, 
2 can be ſeen at one Station: But eſpecially they may be uſeful to one, that would 
at Oxtord. make a Map of a Country * 1 Of To r pint Come 2 
N. 177. £1231 meaſured Baſes; which is the moſt exact Way of finding 

Diſtance of Places from each other, we hece ther we kek e 

Latitude; and may conſequently occur to one that would in that 

ſure a Degree on the Earth. 


Fig. 63. n COMING eee 
| there are two Stations at A and E, where the Objects B, C, being viſible, and the Sta- 
tions one from another, the Angles B A C, BAE, AE "LEG are known by 
Obſervation, (which may be made with an ordi Semicircle, or 
Croſi-Staff ; or if the Objects ond the View o = 12 E ye, with a 

Taler Guatren) ts fad the ſtances or Lines A B, AC, AE, 2 C. 


Conſtruftion In each of the Triangles, BAE, CAE, rwo es at A, E, 
PIP known, — third is alſo known ; then take any Line « 1 7 on 
which conſtitute the Triangles, g 4 «, „9, reſpectively equiangular to the 

Triangles BAE, AEC, joyn g 5. Then upon B C conſtitute the Trian- 

gles BCA, BCE, 1 r 67 1 e 


joyn A E, and the age Kegan 

T he Calculation.) A 2 65 Fey Number of Parts, in the Triangles 
aſt, 17's the Als bring given, hy Sides « 6, @ 5, 6, (% may be 
found hen in the Triangle riangle þ « 7, having the Angle 
£23, Gade Te, 4 5 we may find 49. Then þ : BC: : Bat 
BA::8::BE::ya:CA:: 5 CE. 


Fig. 6. Prob. 2.] Three Objetts B, C, D, — N _ the Sides. 
| and conſequently Angles, 72 Triangle B C D, are o there are two 
Points or Stations A, E, that 2 -4 may be ſeen the rhree Pas B, C. E, but 


»ot D, and at the Station E, „ ; that is the Angles 
BAC, BAE, AEC, AE D, (and conſequent EG ARC) wv pane 
by Obſervers: To ie Lins AB, AG AF, EC. E B. 


Si Conftrubtion. | Take any Line « « at pleaſure, andit its Extremities make the 
Nig. Angls: 4 , £@ , 469, «2d equal to the correſpondent obſerved Angles 
EAC,EAB, AEC, AED. Produce g a, & , till they meet in 6, joyn 

0.93 then upon CB deſcribe (according to 33. 3. E) a of a Circle, 

that may contain an le = yo þ3 and upon CD deſc a Segment of a 

Circle capable of an N 8 11 

2 Circles; joyn FB, FC, FD; then the point C, draw for the Lines 

CA, CE, chat che Angle P C A may be S2 9 e, and FCE=gy:; 


o A, E, the common Sections of CA, C E, with F B, E D, will be the 
Calculation. 


Points required, from whence the reſt is caſily deduced. 


e 


cee] Aſſuming « of any Number, in the Triangles u). 4 # 6 0 


all the Angles given, with the Side a « aſſum d the Sides a 5, 5 © 6 40» | 


will be known; n y «6, the Angle 5 4 e, ithake 
255 « 9, being known, the Angles « © 3» 45 6+ with the Side 6 4, will 


known: Then as for the reſt of the Work, he, Tiling B CD having all its 


Sides and Angles known, and the Angles B EC, B FD, being equal to the 


found 895 86'S 3 how to find FB, FC, FD, by Calcwlation (and alſo Pro-. 


tration) has been already ſhewn above by Mr. Callau, as to all its Caſes. 

But ir muſt here be noted, that if the Sum of the obſerved BAE, 
AED, is 180 deg. then A B, and ED, cannot meet, becauſe they are pa- 
rallel, and conſequently the given Solution cannot take place; for which 
Reaſon I here ſubjoyn another. | | 

Auorher Solution. | Upon B C deſcribe a Segment B A C, of a Circle, fo that 
the Angle of the Segment may be equal to the obſerved Angle & « 1 (which is 
ſhewn 33. 3- E.) andupon CD deſcribe a Segment C E D, of a Circle, capable 
of an Angle equal to the obſerved CED; from C draw the Diameters of 
theſe Circles CG, CH; then upon CG deſcribe a Segment of a Circle GFC, 
capable of an Angle equal to the obſerved Angle AB C; likewiſe upon CH, 
deſcribe a Circle's Segment CF H, capable of an Angle equal to the obſerved 
Angle C AE: ſuppoſe F the common Section of the two laſt Circles HF C, 
GC; joyn FH, cutting the Circle HE C in E; joyn alſo FG, cutting 
the Circle GAC in A: I ſay, that A, E, are the Points required. 

Demonſtration. | For the Angle BAC is = 449, by Confirudtion of the 


Segment; alſo the Angles CE H, CAG, are right, becauſe each exiſts in a 


Semicircle : Therefore a Circle being deſcribed upon CF, as a Diameter, will 
— ro the — Ang like manner the Angle 

ion) to t y « 4. In like manner CEA= 
CFA=CFG= obſerv'd Angle » » £4 


If the Stations A, E, fall in a right Line with the Point C 3 the Lines 


G A, H E, being parallel, cannot meet; but in this Caſe the Problem is in- 
determinate, and capable of infinite Solutions. For, as before, upon C G, 
deſcribe a t of a Circle capable of the obſerved y + 2, and 

CH, deſcribe a Segment capable of the obſerved Angle 1 « « : then 
through C draw a Line any way, cutting the Circles in A, E, theſe Points 
will anſwer the Queſtion. 


Problem 3] Four Points, B, C D, E, or the forr Sides of 4 Quadrilateral, with 
the Angles comprehended, are given; alſo there are two Stations A and E, ſuch, that 


and conſequently the Lengths of the Lines A B, AC, AE, ED, EF. 


Conftrutlion.)] Upon B C (by 33. 3-E.) deſcribe a Segment of a Circle, that 
may contain an 8 BAC, then from C draw 


the Chord C N, or a Line cutting the Circle in NM, fo that the Angie B C NI, 


may be equal to the Supplement of the 9 BAE, i. e. its W 


CAE = CFE = CFH cby Com- 


at A, only B, C, E, are viſible, and at E, only A,D,F; that is, the Angles B A C, 
BAE, AED, DE F are given, to find the Places of the two Points A, E; 


Fig. 67. 
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to 180 deg. In like manner on D F deſcribe a of a Circle, 
ble of an equal to the obſerved D E E, and D draw the Chord 
DN, ſo that the Angle FD N may be equal to the 8 of the ob- 
ſerved Angle AE P; joyn MN, cutting the two Circles in A, E: I fay, 
. AC, ED, DF, then is the Angle MA 
—_ Aion. AB, AC, 4-5 3 0 is t N = 
BCM, (b eee le BAE, by Con- 
ſtrattion; therefore the conſtructed Angle B AE, is Ss | to that which was 
obſerv d. Alſo the Angle BAC, of the Segment, is, by Conſtruction of 
the Segment, equal to the obſerved Angle BAC. In like manner the con- 
ſtructed Angles A E F, and DE E, are equal to the Correſpondent obſerved 
Angles AE F, DEF; therefore A, E, are the Points required. 
Calculation.] In the Triangle B CM, the Angle BCM, ( = Supplement 
of BAE) and Angle BMC, (= BAC) are given, with the Side B C; 
thence M. C may be found ; in like manner DN, in the Triangle D N FE, 
may be found. But the Angle MC D (= BC D- BCM) is known, 
with its Legs MC, CD, therefore its Baſe M D, and MDC, may be 
known. Therefore the Angle MDN (=CDF-CDM-EDN) is 
known, with its Legs M D, DN; thence M N, with the Angles D MN, 
DN M, vill be known. Then the CMA (=DMC+DM Ny) 
is known, with the Angle MAC (=M AB + BAC) and MC, before 
found; therefore M A, and A C, will be known. In like manner in the 
Triangle E D N, the Angles E, N, with the Side D N, being known, the 
Sides EN, E D, will be known; therefore AE (=M N-MA—E N) 
is known. Alſo in the Triangle A B C, the Angle A, with its Sides B C, 
C A, being known, the Side A B will be known, with the Angle BCA; 
ſo in the Tri E F D, the Angle E, with the Sides E D, D FP, being 
known, E F will be found, with the Angle E D F. Laſtly, 2 
ACD, the Angle ACD (BCD -B CA) with its Legs A C, CD, 
ing known, the Side A D will be known; and in like manner E C, in 
the Triangle E D C. . 5% 6 5 
Was, That in this Problew, as alſo in the firſt and ſecond, if the two Sta- 
tions fall in a right Line with either of the given Objects, the Locus of A 
or E being a Circle, the particular Point of A or E cannot be determined 
As to the other Caſes of this third Problem, wherein A and E may ſhift 
Places, i. e. only D, E, E, may be viſible at A, and only A, B, C, at E; or 
wherein B, D, E, may be viſible at A, and only C, E, A, at E; or wherein 
A may be on one fide of the Quadrilateral, and E on the other; or one 
of the Stations within the Quadrilateral, and the other without it; I pre- 
PWV by what has been already 
The Solation of this third Problem is general, and ſerves alſo for both the pre- 
cedent. For ſuppoſe C, D, the ſame Point in the laſt Figure, and it gives the 
Calatian of the ſecond Problem; but if B, C, be ſuppoſed the fame Points with 
D, F. by proceeding as in the aſt, . 


? 
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III. The Variation of the magnetick Needle is ſo known, that 4. Error of 
need nor inſiſt much on the Explication thereof; tis certain that the true e- 
ſolar Meridian, and the Meridian ſhewn by a Needle, agree but in very few 9 — 
Places of the World; and this too, but for a little Time (if a Moment or „N 
together; the Difference between the true Meridian and magnerick Meridian aguetick Nee- 
| varying and changing in all Places, and at all Times; ſometimes 4%, 4e=enſtre- 
to the Eaſtward, and ſometimes to the Weſtward. Willie Nicly- 
On which Account tis impoſſible to compare two sof the ſame Place, neux. N. 230. 
taken at diſtant Times, by magnetick Inſtruments (ſuch as the Circumferentor, July, An. 1657. 
by which the Down Survey, or Sir Maliam Perrys of Ireland was taken) 
without due Allowance be made for this Variation. To which purpoſe, we 
ought to know the Difference between the magnetick Meridian and true Me- 
ri at that Time of the Down Survey, and the ſaid Difference at the Time 
when we make a New Survey to c with the Down Survey. 
But here I would not be under as if I propoſed hereby to ſhew, that 
a Map of the fame Place, taken by magnetick Inſtruments at never fo diſtant 
Times, ſhould not at one Time give the ſameFigure and Contents as at another 
Time. This certainly it will do moſt exactly, the Variation of the Needle 
having nothing to do either in the Shape or Contents of the Survey. All that is 
affected thereby, is the Bearings of the Lines run by the Chain, and the Boun- 
duaries between Neighbours. And how this may cauſe a conſiderable Error 
(unleſs due Allowance be made for it) is what I ſhall prove moſt fully. 
In order to which, let us ſuppoſe that about the Year 1657 (at which Time 
the Down Survey was taken) the magnetick Meridian and true Meridian did 
agree at Dublin, or pre nigh all over Ireland; that is to fay, that there was 
no Variation. And indeed by Experiment it was at that Time found, as I 
am well aſſured, that at Dublin it was hardly half a Degree. 
|  Ler us ſuppoſe, that in the Year 1695 the Variation was 7 Degrees from 
the North to the Weſtward : That it was really fo, I believe I am pretty. 
well aſſured, from an Experiment made by my ſelf with all Diligence. But 
this is not material; let us now only ſuppoſe it. 
Let A, B, repreſent the Survey of two Town Lands, one in the Poſfeſſion Tig. 4 
of A, and the other in Poſſeſſion of B, taken by the Down Survey, Ane 
1657, when there was no Variation. | by | 
Let the Line NS, running thro' the Point P, be the true Meridian, and 
conſequently the magnetick Meridian alſo at that Time, becauſe of the ſup- 
poſed no Variation; and let this Line N S, be alſo the Boundary between 
the two Town Lands A, and B. 
In the Year 1695, when the Variation is 7 Degrees from the North to the 
Weſtward, B having a Map of the Down Survey, and being ſuſpicious that his. 
Neighbour A had encroached on him by a Ditch PQ, employs a Surveyor to 
enquire into the Matter: The Surveyor finds by his Map, that the Boundary 
between B and his Neighbour A, run from the Point P, through a Meadow, 
directly according to the magnetick Meridian S PN; but obſerving the Ditch 
PQ caſt up much to the Eaſtward of the preſent 1 Meridian, he 
E waa Te 0 OE NOIAT 290 
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been caſt up along the Line P 4, the Angle of 
2 e of the ng un fag" if 245 

magnetick Meridian: for which Variation not making any Allowance, 
Fitively determines that B has all the Land in the Triangle Q P , 6g? a 
he ought to have; 3 g the Line P 4. 


Tis true indeed, if the whole 8 of the . A, 
and B, he will find their exactly agreeable to the Map 
here expreſſed. But then the Bearings of te L EM deg. different 
from the Bearings in the Map, a will in s out . adjacent 

neighbouri 2 and g endleſs Differences between their Poſſeſſors; 
as 15 woo; prey from the Figure : Wherein the prick'd Lines repreſent the Diſ- 
t in the Bearings SE the Lines, protracted from the Point P; and we 


encroaching upon * Neighbours on the Weſtward, as he encroaches 
J and B's Eaſtvard Neig hbours encroac on him, and ſo forward and 
round. Whereas by a Ke Allowance for the Variation of the Needle, 
al this Confuſion and Diſagreement is avoided, and every thing hits right. 
Thus, for Inſtance, in the Caſe before us, knowing that the magnerick 
Variation has cauſed the preſent ick Meridian to fall in = nol 14 Pa, 
7 beg. from the North to the Weſtward ; to reduce this to the magnetick 
at the Time of the Down Survey, I muſt make the Meridian of my 
Mp to fall 7 deg. to the Eaſtward of my magnetick Meridian; as we ſee 
the Line PQ, falk 7 deg. to the Eaſtward of the Line Pq. 
What i» have Gd cn Sppoſirion that the et had no Variation at the 
1'ime of the firſt Survey taken, and that it had 7 deg. Variation Weſtward 
at the Time of the ſecond Survey, may eafily be accommodated to the Suppo- 
fal of any other Variations at the firſt and ſecond Surveys, Adutatis Muræudis, 
for knowing the Variations we know their Difference ; and if we know cheir 
Difference, this gives us the Angle Q P 4, by which we reduce them to each 
other. The Way ce to 2 Maps invariable, conſtant and e- 
verlaſting, were for the Surveyors, who uſe magnetick Inſtruments, to make 
always Allowatice for the magnetick Variation, and to protract and lay down 
ee ir may be objected, Thats be taken with k 
Per it ma J 5 t ma taken without ic 
38 and that therefore this Eno Ziling Fom the n 
and Change of the Bearing of Lines, may be avoided. To which I e ſl 
Thar 3 a Survey may be taken without magnetick Inſtruments, this 
againſt what we have laid down, relating to N that are taken wick 
. Cements as the Down rc e was, and moſt Surveys at 
ED are taken therewith. Secondly, T oa Survey may be taken 
ick Inſtruments, fo as to ſhew the exact Angles and 
1525 of r Plat, and conſequenty the true Contents, yet this will — give 
the true Bearings of the Lines, or ſhew my Poſition in relation to my Neighbours, 
or other Parts of the Country. This muſt be ſupplied by the Magnet, or ſome- 
equivalent thereto, as finding a true meridian Line on your Land by 
celeſti — And I doubt not but the antient Eg jptiam, before the 


Diſcovery of the Magnet, were forced to ſome ſuch Expedient in their Surveys, 
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and Applotmenits of Lands, between Neighbour and Neighbour, after the 
and ar Abſolute Neceſſity and Uſe having introduced theſe, 
w Delight and Diverſion introduced Aſtronomy {t the Chaldear. 

And this brings me to another Objection, which may be made againſt the 
Inſtance before laid down : It may be faid, That certainly the Surveyor which 
wr + 0m was very 1 rs who would 2 to judge 2 Line PQ 
rather by its Bearing, determining the Point Q ing from 
Hand G. To this lh What if hook che Pots Hl and wowraves 
niſhed ſince the Down Survey was taken? What if the whole Face of the 
Country were c „ fave the Point P, and the Line PQ? How 
ſhall the Surveyor judge of the Line PQ, but by its Bearing? That 
this is no extravagant Suppoſition, we have an le in «Egypt above- 
mentioned, where the Nile lays all flat before it, and ſo uniformly covers all 
with Mud, that there is no Diſtinction. In ſuch a Caſe your Bearing muſt 
certainly help you out, there is no other Way. 

But I anſwer, e-. To TY the 13 have determined 
the Point Q by Admeaſurement G and H, or any other adjoyning no- 
ted Points, as from F, K, I, Go. r 74 
Suppoſit iam. Jam u ſhewing an Error iſes J * 
Line PQ — Broke and to tell me that dme be made 
by another Way, 1s to ſay nothing. I my ſelf ſhew how it may be avoided, - 
by allowing for the Variation; but ſtill it is an Error till it be avoided. 

But, thirdly, if B's Surveyor do not allow for the Variation of the Needle, - 
he will never determine even the Points G, E, H, K, &c. or any other 
Points in the Plat; but inſtead thereof, will fall on the Points g, , 5. K. 

From what has been laid down, we may ſee the abſolute Neceſſity of al- 
lowing for the Variation of the et, in comparing old Surveys with new 
ones ; for want of which, great Diſputes may ariſe between nei ing - 
Proprietors of Lands: And it were to be wiſhed, that our honourable and 
learned would take this Matter into their Conſideration, whenever 
any Buſineſs of this Kind comes before them. 


IV. I have invented a Level with a Tube, with Glaſſes and a Thread, 4 ve Leet; 
hanging between four Points, with a Weight in a Box ſo contrived, that Z 1 7 
28 ſoon as the Inſtrument is ſet down, you have your Point of Horizon with 2. 1066. 

a great deal of Exactneß. I am making another, which playeth on one ſteel Sept. An. 1678. 
Point, ſtanding on a Diamond. 


V. An Accomm of @ Book, omitted ; viz. The Art of Leveling ;. by. Ad. N. 74. f 2. 


HAN. 


* 


4. + 


— 


Nee. 
i ng mg 1. IN the Year 1666. (at which time J applied my ſelf to the Grinding of 


Ware! 6. .Svm Oprick Glaſſes of other Figures than Spherical) I procured me a Trian- 
80. p. 3075- gular Glaſs-Priſm, to try there with the celebrated Phænomena of Colours. And 


N 
Feb. An. 1675. in order thereto, having darkned my Chamber, and made a ſmall Hole in my 


Window-ſhuts, to let in a convenient Quantity of the Sun's Light, I placed 
my Priſm at its Entrance, that it might be thereby refracted to the oppoſite 
Wall. Te was at firſt a very pleaſing Divertiſement, to view the vivid and 
intenſe Colours produced thereby; but after a while applying my ſelf to con- 
ſider then more. eircumſpectly, I became ſurpriſed to ſee 7 in an oblo 
Form; which, according to the receiv'd Laws of Refractions, I expected old 
have been circular. They were terminated at the Sides witk ſtreight Lines, 
but at the Ends, the Decay of Light was ſo gradual, that it was difficult to 
determine juſtly what was their Figure, yet they ſeemed Semicircular. 
Comparing the Length of this colour'd Spectrum with its Breadth, I found 
it about five times greater; a Diſproportion ſo extravagant, that it excited me 
to a more than ordinary Curioſity 2 from whence it might proceed. 
I could ſcarce think, that the various Thickneſs of the Glaſs, or the Termi- 
nation with Shadow or Darkneſs, could have any Influence on Light to pro- 
duce ſuch an Effect; yer I thought it not amiſs, firſt to examine thoſe Cir- 
cuniſtances, and fo try'd what would happen by tranſmitting Light through 
Parts of the Glaſs of divers Thickneſſes, or through Holes in the Window 
of divers Bigneſſes, or by ſetting the Prifm without, ſo that the Light might 
paſs throught it, and be refracted, before it was terminated by the Hole: Pur 
I found none of thoſe Circumſtances material. The Faſhion of the Colours 
was in all theſe Caſes the fame. | 
Then I ſuſpected, whether by any Unevenneſs in the Glaſs, or other contin- 
gent Irregularity, theſe Colours might be thus dilated. And to try this, I took 
another Prifm like the former, and fo placed it, that the Light paſſing through 
them both, might be refracted contrary ways, and fo by the latter returned 
into that Courſe from which the former had diverted it: For by this Means I 
thought the regular Effects of the firſt Priſm would be deſtroy'd by the ſe- 
cond Priſm, but the irregular Ones more a ted, by the Multiplicity of 
Refractions. The Event was, that the Light, which by the firſt Priſm was 
diffuſed into an oblong Form, was by the ſecond reduced into an orbicular 
One, with as much Regularity as when it did not ar all paſs through them. 
N. 83. f. Soi. That this Experiment may be better apprehended; let EG, deſign the Window: 
E, the Hole in it, thro' which the Light arrives at the Priſms; A B C, the firſt 
Fg. % Priſm, which refracts the Light towards P T, painting there the Colour in an 


Oblong, 
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lady the ſecond Priſm, which reſtadts back agiln the Rays to Q, where 
the long Image P T is contracted into a Round one. I ſuppoſe the Plane 
4 5 patallel to B C, and 8 y to A C, that the Rays may be equally refracted 


contrary ways in both Priſms. The Priſms alſo muſt be placed very near to 
— for if their Diſtance be ſo great, the Colours to 


in the Light, before its Incidence on the ſecond Priſm, thoſe Colours will nar 
be deſtroyed by the contrary Refractions of that Priſm. And if a Leus be placed 
in the Hole E, or immediately 1 3 the 


Q, or PT, n Q, and the ſtraight Sides of 
the Image P T. will become much better . So that, 


whatever was the Cauſe of that Length, 'rwas not any -Contingent Irre- . 35, / oc. 


„ e proceeded to examine moxe critically, what might be effected by 
the Difference of the Incidence of Rays from divers Parts of the dun; 
rr to the I- 
mage. r be ee aces El 
13 4 Inches; its Breadth 2 ;; the Diameter of the Hole ; of an Inch; the 
which the Ra. ys, tending.towards the middle of the Image, made with 
thoſe Lines, in which would have proceeded without Refraction, was 
44 deg. 36 min. And the Vertical Angle of the Priſm, 63 deg. 12 min. 
Alſo t e ee ach Eder the ſhin; the. eee 


— 9 Were, as near as I could make them, equal, and conſe- 


4 min. And the Ray upon the 
e bene 
Breadth of the Image, 


— conſequently the ad, which that Breadeh 
ubtended, was about 3 1 min. anſw to the Sun's Diameter; but the 
1 was more than 5 ſuch Diameters, name- 


from them the refractive 
be Glaſs, 9 by the Ratio of the Sines, 20 to 


I; and then by that Ratio I computed the Refractions of two Rays flowing 


ſite Parts of the Sun's Diſcws, ſo as to differ 3 1 min. in their Obli- 
Incidence, and found that the emergent Rays ſhould have compre- 
— 44 of about 3 1 min. © cheyetiabr hey were incident. 
* —  Sohg th though by my 
Sines R W y my 
I could not imagine to be ſo erroneous, r.: 
—— on red 3 e Wer, 2 ty cauſed 
me to take my Priſm. having placed indow, as before, 
1 bleed, ——— rde 
reer the Co- 
— — tranſlated from their Place on the Wall, and 
by that Vario of Incidence the Quantity of Refraction was 
not ſenſibly varied. * 
Vol. I. 


4 
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Computation, it was evident, that the Difference of the Incidence of | 
flowing from divers Parts of the Sun, could not make them after | 
tion diverge at a ſenſibly greater Angle, than that at which they before 

_— hy at moſt, but about 31 or 432 min. there ſtill re- 


co 
mained ſome other Cauſe to be found out, from whence it could be 2 deg. 
9 min. 
8 Then 1 to ſuſpect, whether the Rays, after their Trajection through 
the Priſm, did not move in curve Lines, and according to their more or leſs 
Curvity tend to divers Parts of the Wall. And it increaſed my Suſpicion, 
when I remember'd that I had often ſeen a Tennis-Ball ſtruck with an 
oblique Racket, deſcribe ſuch a curve Line. For, a circular as well as a pro- 
| ive Motion being communicated to it by that Stroke, its Parts on that 
Side, where the Motions conſpire, muſt preſs and beat the contiguous Air 
more violently than on the other, and there excite a Reluctancy and Re- action 
of the Air 1 And for the ſame Reaſon, if the Rays of 
Light ſhould poſſibly be globular Bodies, and by their oblique Paſſage out of 
one Medium into another, * a circulating Motion, hey ought to. fee] 
the greater Reſiſtance from the ambient Æther, on that Side, where the 
Motions conſpire, and thence be continually bowed to the other. But not- 
withſtanding this plaufible Ground of Suſpicion, when I came to examine 
it, I could obſerve no ſuch Curvity in them. And beſides (which was e- 
nough for my purpoſe) I obſerved, that the Difference berwixt the 
of the Image, and the Diameter of the Hole, through which the Light was 
tranſmitted, - was proportionable to their Diſtance. 

The gradual Removal of theſe Suſpicions at length led me to the 
rimentum Cructs, which was this; I took two Boards, and placed one of them. 
Cloſe behind the Priſm at the Window, fo that the Light might paſs * 
ſmall Hole, made in it for the e, and fall on —— Board, which I 

at about 12 Feet diſtance, having firſt made a ſmall Hole in it alſo, for 
ome of that incident Light to paſs through. Then I placed another Priſm 
behind this ſecond Board, fo that the Light trajected through both the Boards, 
ight paſs through that alſo, and be again refracted before it arrived at the 
Wall. This done, I took the firſt Priſm in my Hand, and turned it to and 
fro ſlowly about its Axis, ſo much as to make the ſeveral Parts of the Image, 
caſt on the ſecand Board, ſucceſſively paſs through the Hole in it, that I 
might obſerve to what Places on the Wall the fecond Priſm would refract 
hem. And I faw by the Variation of thoſe Places, that the Light, tending 
that End of the Image, towards which the Refraction of the firſt Priſm 
was made, did in the ſecond Priſm ſuffer a Refraction conſiderably greater than 
the Light tending to the other End. And fo the true Cauſe of the 
| Image was detected to be no other, than that Zigbt is not fimilar or 
Rays, ſonve f which are more ble 


in their Incidence on rhe 
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N acquaint you with another more notable 

———— Concerning which 
Ta b down the Posting feſt; and then, for its Examination, give you 
an Inſtance or two of the Experiments, as a Specimen of the reſt. 

Auer roms you will find comprehended and illuſtrated in the follow- 

* 

Aiffer in their Defias exhibi erde — 5 yr — 

are not Qualifications of — — Fe or Reflections of 

natural Bodies (as tis generally believed) but original and connate Properties, 

which in divers Rays are divers. Some Rays are diſpoſed to exhibit a Red 

eee 
0 er Nor are 0 icular to 

r Sh ay Dol ns br event ther re Grains — 

2. To t Degree of Refrangi ever belongs the ſame Colour, 
and to the ſame Colour ever 8 Degree of Refrangibility. The 
leaſt refrangible Rays are all dif ed to exhibit a Red Colour; and contrari- 
ly, thoſe Rays which are diſpoſed to exhibit a Red Colour, are all the leaſt 

e: Sothe moſt ible Rays are all diſpoſed to exhibit a 
Violet Colour; and contrarily, thoſe which are apt to exhibit ſuch a Violet 
Colour, are all the moſt refrangible : And ſo to all the intermediate Colours 
in a continued Series belong intermediate of Refrangibility. And 
this Analogy betwixt Colours and Refi yrs URS ———— 


bn or proportionally diſagree- 


3. The Species of Colour, and Degree of Refrangibility to any 
particular Sort of Rays, is not anutchle by Refrattion, nor b by Reflecionſrom 


natural Bodies, A — et obſerve. 
r 
afterwards obſtinately retained its Colour, notwithſtanding my utmoſt Endea- 
| vours to change it. I have refracted it with Priſms, and reflected it with 
Bodies, which in Day-light were of other Colours; I have intercepted it 
with the coloured Film Air, interceeding two compreſſed Plates of Glaſs, 
tranſmitted it h coloured Mediums, and through 3 
with other Sorts of Rays, and diverſſy terminated b . 
Pans It would by co 

ome more brisk, or faint, and by in y Rays, 1 
very obſcure and dark; ä — — 

4. Yet ſeeming Tranſmutations of Colours may be made, where e- 
Mixture of divers Sorts of Rays: For in ſuch Mixtures, the 
lours not; but, by their mutual allaying each other, con — 
i ur. Ps rk if by Region, or any other of the aforeſaid 
Cauſes, the difform Rays, latent in ſuch a Mixture, be there ſhall 
emerge Colours different from the Colour of the Compoſition. Which Co- 
ele eee W Ol BE = 


© 
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if they be again intirehy mix'd and blended together, they will again compoſe 
1 they did before Separation. 23 — Reaſon, 
Tranſmutations made by the convening of divers Colours are not real; for 
when the difform Rays are again ſevered, they will exhibit the very ſame 
Colours which they did before they enter d the Compoſition; as you ſee Blue 
and Yellow Powders, when finely mix d, appear to the naked Eye, Green, 
and yet the Colours of the component Corpuſcles are not thereby really 
uted, but only blended. For when viewed with a good Microſcope, 
they ſtill appear Blue and Yellow interſperſedly. 
5. There are therefore two ſorts of Colours. The one Original and Sim- 
le; the other compounded of theſe. The original or primary Colours are, 
| Red, Yellow, Green, Blue, and a Violet-Purple, together with Orange, 
Indico, and an indefinite Variety of intermediate Gradations. | 
S6. The fame Colours in Specie with theſe primary Ones, may be alſo pro- 
duced by Compoſition. For a Mixture of Yellow and Blue makes Green; 
of Red and Yellow makes Orange; of Orange and Yellowiſh Green makes 
Yellow. And in general, if any two Colours be mix d, which in the Series 
r moet the Priſm are not too far diſtant one from another, 
they by thei — Alley compound that Colour, which in the ſaid Series 
areth in the Midway between them. But thoſe which are ſituated ar too 
great a Diſtance, do not ſo. Orange and Indico produce not the intermediate 
Green, nor Scarlet and Green the intermediate Yellow. | 
Ze But the moſt ſurprizing and wonderful Compoſition was that of White- 
There Peer ſort of oy which 3 44 age 'Tis ever 
compounded ; to its, Compoſition, are requiſite all the aforefaid pri 
Colours, mix'd in a due — 1 — often with Admiration beheld, 
that all the Colours of the Priſm being made to converge, and thereby to be 
again mix'd, as they were in the Light before it was incident upon the Priſm, 
reproduced Light, intirely and perf White, and not at all ſenſibly differ- 
ing from a direct Light of the Sun, unleſs when the Glaſſes, I uſed, were not 
ciently clear; for then they would a little incline it to their Colour. 
8. Hence therefore it comes to paſs, that Whiteneſs is the uſual Colour of 
Light; for Light is a confaſed A of Rays indued with all forts of 


Colours, as they were pror y from the various Parts of lumi- 
nous Bodies. And of ſuch a confuſed „as I faid, of ne pay 
Whateneſs, if there be a due ion of the Ingredients ; bur if any one 


3 the Light muſt incline to that Colour; as it happens in the 
blue Flame of Brimſtone; the yellow Flame of a Candle; and the various 
Colours of the Fixed Stars. e 

9. Theſe things conſidered, eee, ee ee e | 
Priſm is evident. For, of the Rays, conſtituting the incident Light, fince 
thoſe which differ in Colour proportior 3 by 
their untquit Refractions mult be ſevered and diſperſed into an oblong 

in an orderly Succeſſion, from the leaſt refracted Scarlet, to the moſt refrac- 
wil Violet. And for the fame Renſon it is, that Objects when looked upon 
duo a Prim, appear coloured. For the difform Rays, * 
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RefraQtions, are made to diverge towards ſeveral Parts of the Rerine, and 


there expreſs the Images of thi by es as in the former Caſe they did 
the Sun's Image upon a Wall. 


of Refractions, 
become not only coloured, but xd er EEE * 
10. Why te Colour of the Rainbow apex in ng ae 


diſpoſed 


to Purple, in greateſt Quantity to n N cen f e che 
of e forts muck bk, & Ai then beſide k; and ſuch are th 


Drops on the Inſide of the Bow, and on the Outſide of the ſecon- 
dary or exterior One. bay 5m fon which refract in greateſt Plenty the 
Rays, apt to appear Red, toward the 8 s Eye, refrat thoſe of other 


forts ſo much more, as to make them paſs beſide it; rr | 
the exterior Part of the primary, and interiour Part of the fe 
11. The odd Phznomena Ke Infaion of L We Leak: 
os Fragments of coloured Glaſs, and fome other tranſparently coloured 
Ds Og OT OO and of another in another, 
are on theſe Grounds Riddles. For thoſe are Subſtances apt ro re- 
flect one ſort of Light, and tranſmit another; as may be ſeen in a dark Room, 
by illuminating chem with fimilar or uncompounded Light. For then they. 
appear of that Colour only, with which they are illuminated; but yet in one 
Poſition more vivid and luminous than in another, accordingly as they are 
diſpoſed more or les to reflect or tranſmit the incident Colour. 
12. From hence alſo is manifeſt the Reafon of an Experiment, 
which Mr. Hook, ſomewhere in his Xicrography, relates to have made with 
two Wedge- Cur; mandy, te hong th one with a Red, the other with 


a Blue bg mob that though they were ſev tranſ| 
Le ifs nine e nfo 
cher hh 6 Bw 7 


ee this „e 388 T ſhall conclude with 
hs al Ore Wr the CR of all natural Bodies have no other Ori- 
ed, to reflect one ſort of Light in 
wes 9 N. — th gen + I have experimented in a dark Room, 
illuminating thoſe Bodies with e Light of divers Colours. 
For by that means any Body may be made to appear of any Colour. They 
have there no appropriate Colon, but ever appear of the Colour of the Lighr 
caſt upon them, but yet with this Difference, that they are moſt brisk and 
vivid m the Lighr of their own 1 7 Colour. Minium appeareth there 
ef any Colour —— with which it is illuſtrated, but yet moſt luminous 


inRed; and fo Biſe h indifferently of any Colour, with which its illu- 
ſtrated, but yet moſt 1s in Blue: and therefore Minium reflecteth Rays 
'of 8 but moſt copioufly thoſe endowed with Red, re uent- 

Ae eee tz 1 ** wich all forts of ledbuſly 
thoſe Red ſhall abound moſt in the ed. ight. and. 
n it to appear of that Colour. Apd for thefime Reaſon- 
Rips Bi refit Light; an „hall Blue by the Exceſs of thoſe. 
ected Light; and ce of of er Bodies. * 


* 
* 
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tire and adequate Cauſe of their Colours, is manifeſt, becauſe they have ho 
Power to change or alter the Colours of es Sram ——— but 
put on all Colours indifferently, with hi 


Theſe being ſo, Hm CY apes x _— 
um OO K, 5 wheter hey Qualities of the Objects we ſee, 
rol The kong e Body. For, | ſince Colours are the Qua- 

ys for their intire and immediate Subject, how 


| peep, thoſe Ra 0% Cl =O cnc Ry y be the Subject 


of, and ſuſtain ela which, in difect, is to call it Subſtance. We 3 
not know Bodies for Subſtances, were it not for their ſenſible Qualities; and 


12 Principal of thoſe now found due to ſomething elſe, we have as 
2 to bee the to Jas a Subſtance alſo. 


Beſides, Who ever tho y Quality to be a heterogeneous Aggregate 
ſuch as Light is diſcoy 2 = ? But to determine more abſolutely, wha 
Light is, 1 — what Manner refracted, ant! by what Modes or Actions it 
produceth in our Minds the Phantaſms of Colours, is not ſo eaſy: And I 


ſhall, not mingle Conjectures with Certainties. 


Reviewing what T have written, I ſee the Diſcourſe itſelf will lead to divers 


J iments ſufficient for its Examination : And therefore I ſhall not trouble 


further than to deſcribe one of thoſe which J have already inſinuated. 
* darkned Room make a Hole in the Shut of a Window, whoſe Dia- 
meter may conveniently be about a third Part of an Inch, to admit a conve- 
nient Quantity of the Sun's Light: And there place a clear and colourleſs Priſm, 
to refract the entring Light towards the further part of the Room; which, as I 


ſaid, will thereby be diffuſed into an oblong coloured Image. Then place a 


Lens of about 3 Foot Radius (ſuppoſe a broad Object-Glaſs of a three Foot 


Teleſcope). at the Diſtance of about 4,or 5 Foot from thence, through which 


all thoſe Colours may at once be tranſmitted, and made by its Refraction to 
convene at a further Diſtance of about 10 or 12 Feet. If at that Diſtance 
you intercept this Light with a uh of whae Paper, you will ſee the Colours 
converted into Whine again ingled. But itis requiſite that the 


Priſm and Lens be placed 35 ce Paper, on which the Colours 
are caſt, be TN to and oz 1 Oe Motion'you will not only find at 
_ what Diſtance the Whitenek is mo 


perfect, bur alſo ſee how the Colours 
ly convene and vaniſh into Whiens: ; and afterwards, having croſſed 


one another in that Place where they com Whiteneſs, are diſſipa- 


ted and ſevered, and in an inverted Order retain the ſame Colours which 
they had before they entred the Compoſition. You may alſo ſee, that if 
any of the Colours at the Lens be intercepted, the Whiteneſs will be chang 

into the other Colours. And therefore, that the Compoſition of Whiteneſs 


be perfect, Care muſt be taken that none of the Colours fall beſides the Lens. 
Thus, in the of this Experiment, A BC expreſſeth the Priſm ſer end- 


wiſe to light, cloſe by the Hole P, of the Window E G. Its vertical Angle 


Ac; may conveniently be about co deg. M N deſigneth the Lens. Its 
| Breadth 2 f, or 3 Inches. S F, one of the ee a e 


W be conceived to flow ſucceſſively from the Sun. F P, and FR, two 


of 
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of thoſe Rays unequally refracted, which the Lens makes to converge towards 
NT I Darolatch to Sveqe again And H1, the 13 
ſtances, on which the Colours are projected; which in Q conſtitute Whiteneſs, 
but are Red and Yellow in R, r, and p, and Blue and Purple in P, 5, and r. 

IF proceed further to try the ſhbility of changing any uncom- 

pounded Colour (which I have aſſerted inthe third and thirteenth Propoſitions) 
is requiſite that the Room be made very dark, leſt any ſcattering Light, mix- 
ing with the Colour, diſturb and allay it, and render ir contrary 
to the Deſign of the Experiment. I is alſo requiſite, that there be a perſecter 
tion of the Colours, than, after the Manner above deſcribed, can be 
made by the Refraction of one ſingle Priſm; and how to make ſuch further 
tions, will ſcarce be difficult to them that conſider the diſcovered Laws 
of Refractions. But if T — — 
rated, there muſt be allowed Changes proportionable to the Mixture. Thus if 
compound Yellow Light fall upon the Blue Biſe, the Biſe will not per- 
fectly Yellow, but rather Green; becauſe there are in the Yellow. Mixture 
many Rays endued with Green, and Green being leſs remote from the uſual 
Blue Colour of Biſe than Yellow, is the more copiauſly reflected by it. 

In like manner, if any one of the priſmatick Colours, ſuppoſe Red, be in- 
tercepted, on Deſign to try the aſſerted Impoſſibility of reproducing that Co- 
four out of the others which are pretermitted, tis neceſſary, either that the 
Colours be very well parted before the Red be intercepted, or that together 
with the Red,. 13 into which any Red is ſecretly diſ- 
perſed, (that is, the „ and perhaps Green too) be in or elſe, 
that Allowance be made for the emerging of ſo much Red out of the Yellow- 
Green, as may poſſibly have been diffuſed, and ſcatteringly blended in thoſe 
Colours. And if theſe Things be obſerved, the new Production of Red, 
or any intercepted Colour, will be found impoſſible. 1 


II. 1. To contract the Beams of the Sun without the Hole of the Windows , Eeri. 
anck to place the Priſm between the Focus of the Lens and the Hole. ments propoſed 
2. To cover over both Ends of the Priſm with at ſeveral Diſtances 15 The. 
from the Middle; or with moveable Rings, to ſee how that will vary or N. 83. p. 49. 
nos aig Feb i nt wy N 55 May, An. 1672 . 
3. To move the Priſm fo, as the End may turn about, the Middle being 


4. To.move the Priſm byſhoving it, tin frſt the oneSide;rlion chu Middle, . 
then the other Side paſs over the Hole, obſerving the ſame Paralleliſm. . 


2. I ſuppoſe the Deſign of the Propoſer of theſe Experiments is, to have 04/ervations »» - 
their Events expreſſed, with ſuch᷑ Obſervations as may occur concerning them. a Propeſel by 
Touching. the fe, I have obſerved, that the ſolar Image falling on 4 Paper N. zz. p. 4062. 
placed at the Focus of the Lens, was hy the interpoſed Priſm drawn out in Length May, An. 1672 - 
proportional to the Priſm's Refraction or Diſtance from that Focus. And the 
chief Obſervable here, which'I remember, was, that the ſtreight Edges of the 

oblong Image were diſtinRer than they would have been without che Lens... 


. 
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Conſidering that the Rays coming from the Planet Yaws, are much leſs 
inclined one _ another, than thoſe which come from the oppoſite Parts of 
thn Sun's Disk ; I once tried an E or two with her Li And 
to make it ſufficiently irong, I found it neceſſary to collect it firſt by a broad 
Lens, and then interpoſing a Priſm = and its _ at ſuch 
ne, n pals 6 4 Pre, I found the Focus, 
W re-appeared like a lucid Point, to vn out into a 
eee ee 

C e » have oc t 
covering both Ends of the Priſm with Paper at ſeveral Diſtances from the 
Middle, the Breadth of the ſolar Image will be increaſed or diminiſhed as 
much, as is the Aperture of the Priſm, without any Variation of the * 
Or, if the Aperture be augmented on all Sides, the Image on ll Side be 
ſo much and no more augmented. 

Of the third Experiment I have occaſion to ſpeak i in my Anſwer to ano- 
ther Perſon ; where you will find the Effects of two Priſms, 1 in all croſs Po- 
ſitions of one to another, deſcribed, E 
bout, the coloured Image will only be tranſlated from Place to Place, de- 
ſcribing a Circle, or ſome other conick Section on the Wall, on which it is 
projected, without ſuffering any Alteration in its Shape, unleſs ſuch as may 
— from the Oblqury of of rhe Wall, or caſual Change of the Priſm's Obli- 
uity to the Sun's Rays 

\ The Effect of the fan Experiment I have already infinuared, t che 
Sn lrg 

| 25 


W III. I cannot think it effectual for determining Truth, to examine the ſeve· 
Method of exa- ral Ways by which Phenomena ma er explained, unleſs where there can be 
con , 2 perfect Enumeration of all thoſe You know, the proper Method 
Ne dc Cor rn: le —— 1 Expe- 
a riments 1 0 was evin- 
Ja Ko 8. 90 to 2 not by i 'gis thus, becauſe tit 4 that 1s, not 
Sure is only from a Confutation of contrary Suppoſitions, but by 
* ewig; it from Experiments concluding poſitively and direly. The Way 
"therefore ro examine it is, by . 
propound do prove thoſe Parts of the Theory to en 1 605 are N 
other Experiments which the 
nation? 2 . fechod; ; FE Lows of * 
tion into determined, re the Nature o 
„Cate ke hen was Cond eration. It may not be amiſs to proceed ac- 
cording to the Series of theſe Queries; ee 


= ws by bore of en have the 


. be PIE have un- 
gut Refine ? And how: grew are the Jucqualizies of their Refractions at 
any Incidence b ef " bh dle 5 J Ts What 
222 | 2. VV 


+ Cn! 
2. What is the Law according to which each Ray is more or leſs Nefracted; 
har ie hee the ate Rey is ere e contig vo the fue Ke 
rio of the Sines of Incidence and Refraction; Os EO” 
divers Ratio's; or that the Refraction of each Ray is greater or lef 
1 Thar is, whether each Ray have a certain degree of Re- 


according to which its Refractiom is or 1s Refracted 
ary coy N 


3. Whether Rays, ich are endued with particular degrees of Refs 


hen means ſeparated, hav icuir Colonrs egen, 
8 Refangibie, 8 the moſt R 5 - 


2 the middle, Sex-Greenz and others, other Colours? 


eee 


Whether Colours by coaleſcing do ene ee 
, e 


| 2 Whether a due Nixture of Rays, indued with all variety of Colours, pro- 


2 ectly like that of the Sun, and which hath the me proper 
its the fame Phznomena ? 


7. Whether the ent Colours of each Mixture be really d; or be 
only raed, when from that Mixture various Colours are ced again 


ion? 
Kt Wherber there be any over cler, produced by Ref aftion than ſuch, as 
oughr to reſult from the Colowrs to the diverſh Refr engible Rays, by 


their being ſeparated or mixed by that Refrattion? ' 
Jo determine by Experiments theſe and ſuch like Queries, which involve 
the propounded Theory, ſeems the woſt and direct way to a Conclu- 
fron. And therefore could wiſh all Obj ions were ſi taken from 
Hypotheſes or any other Heads than — two; Of ſhewing the inſufficiency 
= ments to determine theſe Queries, or prove any other parts of my The- 
y aſſigning the flaws and d in my Concluſions drawn from them; 
e other Experiments which Greatly ere me, if any ſuch 
to occur. For if the E n 
ue e the but if Valid, then by proving the 
Theory, ny muſt render all Obje&tions Invalid. © 4 


IV. I. Itzctamexrraordinaria Hypotheſis,quz Dioperice findameritever- 4 
2 ue hactenus inſtitutas inutiles reddit, tota nititur ino Experimento Priſ- , 
Cryſtallini, ub? Radii per foramen feneſtræ intra obſcurum Cubiculum 
Pe gt ac deinde in Parierem impacti, aut in charta recepti, non in rotun- 
dum conformari, ut Cl. Neurons, ad Regulas Refractionum receptas, attehdenti, 
expectandum videbatur, ſed in Oblongam figuram extenſi apparuerunt : Unde 
cConcluſit, an ejuſimodi figuren ex es eſe, quod nocli Radi minus, 
Ned ibs widen viderur juxra communes & receptes Djoptricz Leges 
— _ „ 3 
— & 


Animadverſions 
l = 
* 


bee oy bk 
rdies. N. 84. 
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ſitis diſci Solaris partihus procedentes, variam habeant in ipſo tranſit 
N Inclinationem, varie queque Refringi debent; ut cum unorum In- 
clinatio zo ſaltem minutis major fit Inclinatione aliorum, major quoque eva- 
dat illorum Refractio. 
| _ yo. Radii oppoſiti, ex altera ſuperficie Priſmatis Emergentes magis Di- 

t & Divaricantur, quam fi nullatenus, aut ſaltem æqualiter, omnes 

I — Refractio autem iſta Radiorum fit ſolummods verſus eas 
partes Fade ect 2— in planis ad Axem Priſmatis rectis; nulla autem Re- 


contingit verſus eas partes, quæ intelliguntur in planis 
”_ * ut facile demonſtrari Superficies enim duæ 


cenſeri poſſunt inter ſe Parallelz, ratione habit ad Inclinationem Axis, cum 


ſingulæ ipſi Axi Parallelæ ſint. Refractio autem per duas Parallelas planas 
ſuperficies nulla computatur, quia quantum A . 8 Radius in unam 


partem torquetur, tantum ab altera in oppoſitam partem detorquetur. Igi- 
tur cum Radii Solares è foramine per Pri iſt ad latera quidem non 

tur, procedunt ulterius, * ac ſi nulla Priſmatis ſupertities obſti- 
tiſſet, (habita, inquam, ratione ſolum ad lateralem illam Divaricationem;) at 
vero cum ijdem Radii ad ſuperiores ſeu inferiores partes, alij quidem magis, 
alij vero minus, utpote inzqualiter Inclinati, Infringantur; neceſſe eft eos ma- 
gis inter ſe Divaricari, adeoque & in Longiorem Figuram extendi. 

Quin fi Calculus rite obeatur; ut Radu laterales inventi funt a C. Neurono 
in ea latitudine quæ ſubtendit Arcum 3 1. min. qui Arcus reſpondet Diametro 
2 ; ita nullus — — quin illa inventa quoque Altitudo Imaginis quæ 2 
& 49 min. ſubtendit, ſit illa ipſa — ů Sol paſt nequits 
Reta jones in illo ipfo caſu i ch | | 
Et revera, poſito Priſmare ABC, cujus Angulus A fit 60 gr. Radio DE, 
qui faciat cum iculari E H, Angulum 30 grad. invenio illum, dum 


Emergit per FG, facere cum FI Angulum 76 gr. 22 min. At 


vero poſito alio Radio d E, qui cum eee EH, faciat Angulum 29 gr. 
30 _— invenio illum, dum Emerg facere cum — 
Angulum 78 gr. 45 min. Unde i e dd D E. E, qui procedere ſuppo- 
nuntur ex oppoſitis partibus diſci Solaris, faciuntque inter ſe Angulum 30 
min. F ita Divergunt ut conſtituant 
um inter ſe 2 gr. 23 min. ice an Rad aſſume 
—.— ad 4 bane} ap — . qui cum — narn. of 
cerent, unus qui — 30 min. np 29 gr. * 
Wm Radij adhuc Divergerent, conſtituerentque Angulum 
r has 


| 128282 — Gn Et præt 
ee Je Sto — — quod des Radii DE, 


4E, concurrentes in 12 20 B. illico incipiunt Divaricari, atque impingunt in duo 


E nn Quapropter non 


fñicit ab obeundum rite „& Longitudine Imaginis impactæ in 
chartam ſubtrahere magnitudinem 8 Feneſtræ; quandoquidem etiam 


poſito Foramine . adn * 1 11 velur ene Con 
he Ek DOE oe 


4 5 Quod 


a 4 7 

Quod etiam vocat Experimentzm Crucis, mihi quidem videtur quadrare 
cum vulgaribus & is Refractionum R is. Nam, 22 
Radii Solares qui accedentes & Convergentes F 
dientes deinde etiam poſt Indiviſibile Foramen, Divergunt in Angulum 
rum & trium Graduum. Quapropter non mirum, ft 1ſti Radii, figillatim im- 


es in Priſma, perexiguo item apertum Foramine, ualiter 
8 cum fit inæqualis iorum Inclinato. Neque 2 iſt! 
Radii attollantur aut deprumantur per converſionem primi Priſmatis, manente 
immoto ſecundo Priſmate, (quod tamen in omni caſu fieri non ) vel 
quod manente primo Immobili, ſecundum moveatur, ut ſucceſſive Radios 

oloratos totius Imaginis excipiat, & per proprium Foramen tranſmittat ; utro- 
libet enim modo neceſſe eſt Radios illos extremos, hoc eſt, Rubrum & Vio- 
laceum, incidere in ſecundum Priſma ſub inzquali Angulo, adeoque eorun- 
dum Refractionem eſſe inæqualem, ut eee = _ 15 
Cum igitur manifeſta cauſa appareat Oblongæ ej i Figuræ Radiorum, 
NT natura Refractionis oriatur; non videtur neceſſe recurrere 


ad aliam Hypocheſin, aut admittere diverſam illm Radiorum Frangibili- 


Quod deinde e r de Coloribus, illud quidem egregie conſequitur ex 
N 1; veruntamen nonnullas & ipſum patitur difficultates. 
am quod ait, nullum Colorem, ſed potius Candorem apparere, ubi omnes 
omnium Colorum Radii promiſcue confunduntur, id vero non videtur con- 
forme omnibus Phænomenis. Certe quæ Variationes cernuntur in permiſti 
ne 8 corporum, diverſis Coloribus imbutorum, eædem omnino ob- 
ſervantur in permiſtione diverſorum Radiorum diverſis item Coloribus imbu- 
torum: Atque optime ipſe advertit, quod quemadmodum ex Flavo. & Czru- 
leo corpore exſurgit Viridis Color; ita ex Flavo & Cæruleo Radio Viridis 
item Color efficitur. Quare fi omnes omnium Colorum Radii ſimul confun- 
derentur, neceſſe eſſet in iſta Hypotheſi, ut ille Color appareret, qui revera ap- 
paret in permiſtione omnium Pigmentorum. Arqui ſi iſta, hoc eſt, Rubrum 
ſimul & Flavum una cum Cæruleo & Purpureo aliiſque omnibus, ſi quæ ſint, 
conterantur & confundantur, non jam Candidus, ſed Obſcurus & Satur Color 
exſurget. Ergo ſimilis Color appareret in Lumine Ordinario, quod conſtaret 
„ , ee ee 
erea ni mo a magis I um que aptum videtur, 
quam quod air & Se —— Hookii, quo duo diverſi 
Liquores, quorum alter Rubeus, alter Czruleus, uterque ſigillatim Pelluci- 
dus, ſimul permixti, Opaci evadunt. Id autem ait Clariſimus Newtonus ex 
eo oriri, quod unus Liquor ſolos Rubeos natus ſit tranſmittere, alter vero 
ſolos Flavos; unde permiſti nullos tranſmittent. Hoc, inquam, videtur ſta- 
tim valde oppoſitum; nihilominus tamen ex eo conficeretur, quod ſimilis opa- 
citas fieret in permiſtione r Liquorum qui eſſent diverſi Coloris; 


quod tamen verum non e 


2. Refractiones a diverſa parte Priſmatis quantum poteſt Inzquales ſtatuit, I, fred ; 
R. P. Pardies, cum tamen ego tum in Experimentis, tum in Calculo de Ex. 45. — 


adhibuerim. Si autem A B C, Priſmatis Se-] 
T 2 | ctio 


N. p. 84. 4291. 
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ctio ad Axem ejus Perpendicularis, FL, & K G, Radii duo in x (medio Fo- 
raminis) decuſſantes, & in Priſma illud Incidentes ad G, & L, ſintque eorum 
Refracti G H, & Lm, ac denuo HI, & N Et cum Refractiones ad Latus 
AC, æquales eſſe Refractionibus ad Latus B C, quam proxime ſuppoſuerim; 
AB, baſin Priſmatis Inclinatio; adeoque Ang. CL = Ang. CH G, & Ang. 
CML n Quare etiam Refractiones in G, & m, æquales erunt, 
ut & in L, & H; atque adeo Ang. K G A = Ang. am B, & Ang. FI A = Ang. 
B HI; & proinde Refractorum HH I, & uu, erit ad invicem inclinatio ac 
eſt Incidentium Radiorum EL, & K G. Sit ergo Angulus F K, 30 min. æqua- 
lis nempe Solari Diametro, & erit Angulus, quem H I, & mn, comprehendunt, 
At mihi Experienti prodiit Angulus ule circiter 2 gr. 49 min. quem Radius 
H I, extremum Violaceum Colorem, & mu, Cæruleum exhibens, conſtituere; 
ac proinde Radios illos diverſimode 3 eſſe, five Refractiones ſecun- 
dum Diſparem ſinuum Incidentiæ & Refractionis Rationem peragi neceſſario 
concedendum eſt. W 3 2488.0 5 n bi 
Addit præterea R. P. quod non ſufficit ad obeundum rite Calculum, ex 
32 Imaginis impacta in Chartam ſubtrahere magnitudinem Forami- 
nis Feneſtræ: qua idem etiam poſito Foramine Indiyiſibil,. adhuc fie- 
ret aliud veluti Foramen Latum in poſteriori ſuperficie Priſinatis. Mihi ta- 
men videtur, his non obſtantibus, quod Refractiones Radiorum, in anteriori 
æque ac poſteriori ſuperſicie Priſmatis decuſſantium, ex adhibitis Principus p 
Got rite computari. Sed ft res ſecus eſſet latitudo hiarus in poſteriori ſuperficie, 
uod ad inſtar Foraminis eſt, haud efficeret errorem duorum minutorum ſecun- 
dorum; & in rebus practicis non operæ pretium duco ad minutias iſtas attendere. 
Illi infuper Experimento, quod Crucis vocaveram, nihil adverſatur R. P. 
dum contendit, med Radjorum, diverſis Coloribus imbutorum, Refra- 
ctiones ex Inæqualibus Incidentiis effectas fuiſſe. Nam Radiis pro duo 
admedum parva, ab invicem diſtantia, & immota Foramina, tranſeuntibus, 
Incidentia illæ, prout ergo Experimentum inſtitui, omnino AEquales erant, 
& tamen Refractiones liquido Inzquales. Sin ille de Experimentis noſtris 
dubitet, oro, ut Radiorum diverſis Coloribus præditorum Refractiones ex In- 
cidentiis paribus menſuret, & ſentiet inæquales eſſe. Si modus ille, quem ego 
ad hoc negotium adhibui minus placeat (quo tamen nullus poteſt eſſe Lucu- 
lentior, 2 eſt alios excogitare; ſicut & alios ipſe haud paucos cum fructu 
expertus ſum. | 

1 Theoriam de Coloribus objicitur, quod Pulveres diverſorum Colorum 


| cpm non Candidum ſed Subobſcurum & Fuſcum Colorem exhibent. Mi- 


vero Albus, Niger & omnes intermedii Fuſci, qui ab Albo & Nigro per- 
miſtis componi poffunt, non ſpecie Coloris ſed Quantitate Lucis tantum diſ- 
ferre videntur. Et cum in miſtione Pigmentorum, ſingula corpuſcula non ni- 
fi proprium Colorem Reflectant, adeoque maxima pars Lucis incidentis ſup- 
imatur & retineatur; Lux Reflexa Subobſcura evadet, & quaſi cum tene- 
bris permiſta, adeo ut non intenſum Alborem, ſed qualem Nigredinis per- 
wiſtio canficit, hoc, eſt, Fuſcum, exhibere debe. FR 


WT + 
- Objicitur deinde, quod à Liquoribus quibuſcunque diverſi Coloris in coder 
vaſe commiſtis, que ac indiverſis vaſis contentis, opacitas oriri debet; quod ta- 
men, ait, verum non eſſe. Sed non video conſequentiam. Nam plurimi Liquores 
nt in ſe invicem & novam fibi mutuo partium contexturam ſecreto inducunt; 
unde Opaci, Diaphani, vel variis Colonbus, cx Coloribus permiſtorum nullo mo- 
do oriundis, præditi evadere poſſunt. Et hac de cauſa Experimenta hujuſmodi 
minus apta ſe exiſtimavi, à quibus concluſiones deduct poſſint. Subnoto ta- 
men, quod ad hoc Experimentum requiruntur Liquores ſaturis & intenſis Co- 
loribus præditi, qui per paucos niſi propriĩ Coloris Radios tranſmittant; quales 
rio Pens ut videbitur illuminando Liquores cum diverſis Coloribus Priſ- 
matis in Obſcurato Cubiculo. Nam pauci reperientur, qui in lis Colori- 
1 
hibiti Colores ſint inter ſe oppoſiti, quales exiſtimo fore Rubrum & Cærule- 
um, vel Flavum & Violaceum, vel etiam Viridem & * illum qui 
Coccineo affinis eſt. Et ex hujuſmodi Liquoribus nonnulli (quorum partes 
tingentes non congrediuntur) fortaſſe permiſti evadunt Opaciores. Sed de even- 
tu nihil ſum ſollicitus, tum quod luculentius eſt imentum in Liquoribus 
ſeorſim exiſtentibus, tum quod Experimentum illud (ſicut & Iridis, Tincturæ 
Nephriticæ, & aliorum Corporum naturalium Phænomena) non ad Proban- 
dam ſed ad illuſtrandam tantum Doctrinam propoſui. 
Quod R. P. Theoriam noſtram Hypotheſm vocat, amice habeo, ſiquidem ip- 
ſi nondum conſtet. Sed alio tamen conſilio propoſueram, & nihil aliud 
continere videtur quam proprietates quaſdam Lucis, quas jam inventas proba- 
re haud difficile exiſtimo, & quas fi non veras eſſe cognoveram, pro. futuli & 
inani ſpeculatione mallem repudiare, quam pro mea Hyporhefi agnolcere. 
3. Inca Hypotheſi, quam fuſe explicat noſter Grimaldus, in qua ſupponitur Sowe Further - 
Lumen eſſe Subſtantia quædam rapidiſſime mota, poſſet fieri aliqua diffuſio R . Fange, 
Luminis poſt tranſitum Foraminis, & decuſfationem Radiorum ; Item in ea N. 85. p. 3012 
Hypotheſs,, qua Lumen ponitur i per certas quaſdam Materiz Subtilis Jul). Aa. 1672. 
988 ut explicat Subtiliſſimus Hoolius, poſſunt explicari Colores per 
certam quandam 4iffu/ronem atque Expanſionem Unaulationum, que fiat ad latera . 
Radiorum ultra Foramen, ipſo Contagio ipſaque materie continuatione.. Certe ego 
talem adhibeo Hypotheſin in. Diſſertatione de Motu Undulationis, quæ eſt Seta 
Pars meorum Mechanicorum ; ut ponam, Colores iſtos fieri ex ſola 
ila Communicatione Motionis, quæ ab Undulatiombus directe procedentibus 
ad latera effundatur: Ut ſi Radii intrantes per Foramen 4, progrediantur Eg. 744 
verſus b, Undulationes quidem directe terminari deberent (habendo rationem 
ad motum Rectum & Naturalem) ad lineam rectam 4 b;. nihilominus tamen, 
| ter continuitatem materiz, fir aliqua communicatio commotionis verſus... 
era e c, ubi tremula quzdim & crifpans ſuccuſſio excitatur : Atqus ſi in 
Ula laterali criſpatione conſiſtere Colores ſupponatur, exiſtimo omnia Phæno- 
mena Colorum explicari poſſe, ut fuſius in ea, quam dixi, diſfertatione expo 
no. Quibus item poſitis apparet etiam, cur ultra quam ferat Radiorum ipſo- 
rum Divaricatio, expandi Colorum Latitudinem neceſſe fir. 
Circa Erperimentum Crucis, nequaquam dubito, quo minus in ſuo Experi- 
mento talem ſitum adhibuerit, in quo æqualis Inclinatio e inci- 
9 um, 
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dentium, quandoquidem id ita à ſe præſtitum expreſſe affirmat. Verum id 
non ego poteram conyicere ex iis quæ ſuperius Ly aan ubi ponuntur duo 
exigua & maxime diſtantia Foramina, & unum Priſma prope primum Foramen 
quod eſt in Feneſtra; per quod Priſma Radia Colorati erumpentes, Incidunt 
in alterum diſtans Foramen: Addebatur autem, quod ad hoc, ut omnes illi 
Radii ſucceſſive Inciderent in Secundum illud Foramen, convertebatur Primum 
Priſma ſupra Axem: Atqui hoc modo neceſſe eſt mutari Inclinationem Ra- 
diorum, qui Incidunt in ſecundum Foramen: Atque indicavi ego, quod 
„ ö Mes ſele res haberet, five manente Primo Priſmate Immobili, Secundum 
Foramen attolleretur aut deprimeretur, ut poſſit ſucceſſive Radios omnes de- 
. 12 Imaginis Solaris excipere; ſive manente iſto Secundo Foramine Immo- 
ili, Primum Priſma converteretur, ut ita eadem Imago ſitum mutaret, atque 
in Foramen impingere Secundum omnes ſucceſſive partes poſſet. Sed alias 
ine dubio adhibuit cautiones Solertiſſimus Neuronus. 

Quæ circa Colores objeceram, optime ſoluta exiſtimo. Quod autem Theo- 
Tian iſtam, appellarim Hypotheſin, id certe ego nullo adhibito conſilio feci; 
atque nomen uſurpavi quod primum occurrit: quapropter velim ut ne per 

contemptum adhibitam vocem ejuſmodi exiſtimet. | 
Anſwered by Mr, , 4. Ait R. P. quod abſq; varia Diverſorum Radiorum Refrangibilitate, poſſi- 
Newton. Lid. bile fit explicare Longitudinem Colorum; pura ex Hypotheſi P. Grimald, pet 
Za Au. 1672, diffuſionem Luminis, quod ſupponitur eſſe ſubſtantia quædam rapidiſſime mo- 
| ta, vel ex Hypotheſi Hookii noſtri, per diffuſionem vel expanſionem Undula- 
tionum, quas ſtatuit in æthere > Lucidis corporibus excitatus quaquaverſum 
propagari. Addo quod ex Hypotheſi Cartefiana poteſt etiam effingi conſimilis 
diffuſio conatus vel preſſionis Globulorum, perinde ut in explicatione Caudæ 
Cometæ ſupponitur. Et eadem Diffuſio vel Expanſio juxta aliam quamvis Hy- 
| 1 17 in qua Lumen ſtatuitur eſſe Vis, Actio, Qualitas, vel Subſtantia quæ- 
lübet a Luminoſis corporibus undique emiſſa, effingi poteſt. | 
Ut his reſpondeam, animadvertendum eſt, quod Doctrina illa, quam de 
Refractione & Coloribus explicui, in quibuſdam Lucis proprietatibus ſolummo- 
do conſtitit, neglectis Hypotheſibus per quas proprietates illæ explicari de- 
bent. Quamobrem ab Hypotheſium contemplatione, N. improprio Ar- 
gumentandi loco, hic abſtinendum eſſe cenſui, & Vim Objectionis abſtrahen- 
am, ut pleniorem & magis generalem reſponſionem accipiat. | 
Ttaque per Lumen intelligo quodlibet Ens vel Entis poteſtatem (five fit 
Subſtantia, five quævis ejus Vis, Actio, vel Qualitas) quod à corpore lucido 
recta pergens aptum ſit ad excitandam Viſionem; & per Radios Luminis in- 
telligo minimas vel quaſlibet indefinite parvas ejus partes quæ ab invicem non 
dependent, quales ſunt illi omnes Radii, quos Lucentia corpora. vel ſimul vel 
{ſucceſſive ſecundum Rectas Lineas emittunt. Nam illæ tum collaterales 
tum ſueceſſivæ partes Luminis ſunt independentes; ſiquidem unæ abſque 
alis intercipi poſſint, & in quaſlibet plagas ſeorſim Reflecti vel Refringi. Et 
1 hoc præcognito, Objectionis Vis omnis in eo ſita erit; quod Colores per ali- 
5 quam Luminis ultra Foramen diffuſionem, quæ non oritur ab inæquali di- 
verſorum Radiorum (ſeu Luminis independentium partium Refrangibilitate, 
in Longum diduci poſſint. 8 ow 

* Qu 
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Quodd autem non aliunde Oblongentur ſuperius monſtravi : & ut omnia 
ſumme confirmarem, adjeci illud- quod jam nomine Cracis pat- 

ſim inſignitur: de cujus conditionibus cum R. P. dubitaverit, placuit jam 

deſignare Schemate. Sit BC Anterior Tabula, cui Priſma A, immediate præ- 

figitur, ſitque DE Altera Tabula, quaſi 12 pedibus abinde diſtans, cui ſuf- 

figitur alterum Priſma F. Tabulæ autem ad x & 9, ita perforentur, ut ali- 
quantulum Lucis ab anteriori Priſmate Reęfractæ trajici poſſit per utrumque 

Foramen ad Secundum Priſma, inque eo denuo Refringi. Jam Priſma ante- 

rius circa Axem reciproco motu convertatur, & Colores in Tabulam Poſteri- 

orem D E procidentes, per vices attollentur ac deprimentur, eoque pacto ali- 
us atque alius Color ſucceſſive pro arbitrio trajici poteſt per Foramen ejus y, 

ad Poſterius Priſma, dum cæteri Colores in Tabulam impingunt : Et videbis, 
Radios diverſis Coloribus præditos diverſam pati Refractionem in illo poſte- 
riori Priſmate, ex eo quod ad diyerſa loca parietis vel cujuſvis obſtaculi G N, 
pedibus aliquot ulterius remoti, allabentur; puta Violacei Radii ad H, Rubri 
ad G, & Intermedii ad loca intermedia: & tamen propter determinatam Po- 
ſitionem foraminum neceſſe eſt ut Similis fit Incidentia Radiorum cujuſque Co- 
loris per utrumque trajecti. Atque ita ex menſura conſtit Radios, diverſis Co- 
loribus affectos, habere diverſas Leges Refractionum. | 

Sed ſuſpicor unde adductus fit R. P. in dubitationem ; nempe videtur col- 
locaſſe Primum Priſma A, poſt” Tabulam B C, atque ita convertendo circa 
Axem, veriſimile eſt Inclinationem Radiorum qui interjacent Foramina prop- 
ter Intermediam Refraetionem fuiſſe mutatam. At, ex deſcriptione prius ex- 
poſita, debuit Tabula illa collocari poſt Priſma, ut Radii inter Foramina in 
directum jacerent, quemadmodum, ex verbis, I took two Boards and placed one 
them cloſe: belund the Priſma the Window, conſtare poteſt. Et uſus Expe- - 
rimenti idem innuit. 

Ex abundanti placet obſervare, quod in hoc Experimento Cotorata Lux ob - 
Refractionem Secundi Priſmatis minus knditur ac divaricat, quam 
cum Alba exiſtit, adeo ut Imago ad G, vel H, fit pene Circularis; præſertim 
ſi Priſmata ſtatuantur parallela, & in contrario ſitu Angulorum, prout in 
Schemate deſignantur. Quinetiam, fi præterea diameter foraminis 5, adæquet 

Latitudinem Colorum, nulla erit ejuſdem Coloratæ lucis in Longum diffuſio; 
ſed Imago, quz a 2 Colore ad G, vel H, effingitur, (poſitis Circula- 
nibus foraminibus,. & Refractione poſterioris Priſmatis non majori quam prio- - 

ris, Radiiſque ad obſtaculum quam proxime perpendicularibus) erit plane Cir- - 
cularis. Id quod arguit diffuſionem, de qua ſupra egimus, non ex contagione 
vel continuitate materiæ undulantis aut celerrime motæ vel ſimilibus cauſis 


autem Imago illa in uno caſu ſit Circularis, & in aliis nonnihil x 
& diffuſio lucis in-Longitudinem in quolibet caſu pro arbitrio mi- 
nui poſſit, a Geometris determinandum, & cum experientia conferendum, re- 
linquo. | 
Poſtquam proprietates Lucis his & ſimilibus Experimentis fatis exploratæ 
fuerint, ſpectando Radios tanquam ejus ſive collaterales-ſive ſucceſſivas partes, 
969 


* 


ortam eſſe, ſed ex certa Refractionum cujuſque Generis Radiorum Lege. 2 


"Hypotheſes exinde dijudicandz ſunt, & quæ non concihari rejiciendæ. 
Sed leviſſimi negotij eſt accommodare Hypotheſes ad hanc Doctrinam. Nam 
ſi quis Hypotheſin Carteſianam defendere velit, dicendum eſt, Globulos eſſe 
-inequales; vel preſſiones Globulorum eſſe alias aliis fortiores, & inde diverſi- 
, Refrangibiles, & aptas ad excitandam ſenſationem diverſorum Colorum. 
Et fic juxta H ſin Cl. Hookii dicendum eſt, Undulationes Ætheris 
eſſe alias majores five craſſiores aliis. Atque ita in cæteris. Hæc enim vide- 
tur eſſe ſumme neceſſaria Lex & Conditio Hypotheſium, in quibus naturalia 
+. ee conſtare ex quamplurimis corpuſculis acervatim contextis, ut 
a diverſis Lucentium corpuſculis, vel ejuſdem corpuſculi diverſis 1 
Motu, Figura, Mole, aut aliis Qualitatibus differunt) inæquales preſſiones, 
motiones aut mota corpuſcu per Æthera quaquaverſum trajiciantur, ex qui- 
bus confuſe miſtis, Lux conſtitui ſupponetur. Et nihil durius eſſe poteſt in 
iſtis Hypotheſibus quam contraria ſuppoſitio. 
Ex Apertura five Dilatatione Lucis in poſteriori facie Priſmatis, quam 
R. P. dixit eſſe veluti Foramen, ſufficit, quod error non emerget ſenſibilis, ſi 
modo aliquis emergeret. Quod ſi Calculus juxta obſervationes præciſe inea- 
tur, error erit nullus. Nam diametro foraminis a OO Imaginis ſub- 
ducta, reſtabit Longitudo quam Imago haberet, ſi modo foramen ante Priſma 
eſſet indiviſibile, 5 — non obſtante præfata Lucis dilatatione in poſteriori 
facie Priſmatis; ut facile oſtenditur. Deinde ex data illa itudine Ima- 
ginis, ac diſtantia a foramine indiviſibili, ut & poſitione & forma Priſma- 
tis, & ad id inclinatione Incidentium Radiorum, ac an quem Refracti 
Radii ad medium imaginis tendentes, cum à centro Solis incidentibus conſti- 
tuunt, cætera omnia determinantur. Et quæ determinant Refractiones & Po- 
ſitiones Radiorum, ſufficiunt ad Calculum iſtarum Refractionum rite ineun- 
dum. Sed res non tanti eſſe videtur ut moram inferat. 
Quod R. P. Doctrinam noſtram Hypothefin vocaverit, non aliunde factum 
eſſe credo, quam quod vocabulum uſurpavit quod primum occurrit; ſiqui- 
dem mos obtinuit ut quicquid exponitur in renne 1a gre Hypotheſis. 
Et ego ſane non alio Conſilio vocabulum iſtud reprehendi, quam ur ne inva- 
leſceret appellatio quæ recte e præjudicio eſſe poſſet. 
To the Kati f- 5. Omnino ahi ſatisfecit noviſſima reſponſio, a D. Newtono ad meas In- 
Rien of Þ- 1s. ſtantias data. Noviſſimus Scrupulus, qui mihi hærebat circa Experimentum 
N. 85. p. 5018. Cyucis, penitus fuit exemptus. Atque nunc plane ex Figura ipſius * 
July. An. 169 · quod non intellexeram ante. Experimentum peractum cum fuerit iſto modo, 
nil habeo quod in eo deſiderem amplius. „ 


dene Confiders= V. The Conſideration on my Theories conſiſt in _— an H is 
Tf „. to me, which is not mine; in Aſſerting an Hypotheſis, which, as to the prin- 
An/wer'd by Mr. cipal Parts, is not againſt me; in Granting the greateſt part of my Diſcourſe, 
Newton. N. 88. if explicated by that Hypotheſis ; and in Denying ſome things, the truth of 
Nov. An. 1672, which would have appear'd by an e Examination. e 

Of cheſe particulars I ſhall diſcourſe in order. And fit of the Hypothe- 
ſis, which is aſcribed to me in theſe Words: Bur grant this firſt Suppoſition, that 
Tub is aBody, and that as many © loury or Degrees as there may be, ſo — 
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there may le; all which compounded together wonld make White, &c. This, it 
. taken for my H) . Thb ue, that from my Theory I argue 
the Corporiery of Light; but I do it without any abſolute Poſitiveneſs, as 
the Word perhaps intimares ; „ 
quence of the Doctrine, Dee ſition, nor ſo much as 


ay part of i it; which was wholly precedent Propoſitions. 
if omewhar wonder, how the Objedtor could i . agus 
aſſerted the Theory with the greateſt n 


wards to aſſert the fundamental Suppoſition rſelf with no hiya _— 
| haps. Had J intended any ſuch Hypotheſis, I ſhould ſomewhere have ex- 
plained it: But I knew, tha thy Poon, which 5 dah}. of Lg. 
were in ſome meaſure . licated, not only by that, but by 
app mechanical G va r I cok 10 decline you 
all, to ſpea Light in Terms, con it „as ſome- 
thing or _ propagated 0 in ſtreight Lins from 1 Bodies, 
without determining what that thing is; whether a confuſed Mixture of dif- 
form Powers, or s whatſoever. And ſor the ſame Reaſon I choſe 2 
ſpeak of Colours according to the Information of our Senſes, as if the 12 
Qualities of Light without us. Whereas by that H —— I mult have 
conſider d them rather as Modes of Senſation, excited in the Mind by vari- 
| ous Motions, Figures, or Sizes of the Corpuſcles of Light, making various 
mechanical Impreſſions on the a of Sono; as I expreſs'd it in that 
Place, where >, ſpake of the Corporiety of Li | 
Bur ſu uppoling ng I had N is a. Hypotets I underſtand not why 
the Objector ſhould ſo much endeavour to oppoſe it: For certainly it has a 
much greater Affinity with his own Hypotheſis, than he ſeems to be aware 
of; the Vibrations of the Ether 2 as uſeful and neceſſary in this, as in 
his; for aſſuming the Rays of Light to be ſmall Bodies, emitted every way 
from ſhining Subſtances, thoſe, when they impinge on any refracting or re- 
flecting Superficies, muſt as neceſſarily excite Vibrations in the Æther, as 
Stones do in Water when thrown into it. And ſuppoſing theſe Vibrations to 
be of ſeveral Depths or Thickneſſes, accordingly as they are excited by the 
faid corpuſcular Rays of various Sizes and Velocities; of what Uſe they will 
be for explicating the Manner of Reflection or Refraction, the Production of 
Heat by the Sun- Beams, the Emiſſion of Light from Bu Purrifying, 
or other Subſtances, whoſe Parts are 3 agitated, the Phænomena of 
thin tranſparent Plates and Bubbles, and of all natural Bodies, the Manner of 
Viſion, and the Difference of Colours, as alſo their Harmony and Diſcord; 
I i leave to their Conſideration, who may think it worth beth thei Endeavour, 
this H ue to the Solution of Phænomena. * 
ſec . I told vou, That the Objector 8 Hypotheſis, a8 to the 
hah Part of it, is not againſt me. That fundamental Suppoſition is; 
That the Parts of Bodies, when brickly agitated, do excite Vibrations in the E- 
ther, which are propagated every way thoſe Bodies in ſtreight Lines, and 


nh 6 San of Lol by beating and 9 2 the Bottom — 


[1 0 Canſe 
ee Ng as of Hog Now, the moſt free and natural 
r RR ee, to the Solution of Phznomena, I take to be 
this : That 332 Parts of Bodies, according to their ſeveral Sizes, Fi- 
bers. which eme {v4 pak rb 4p nyo or 
our E 


8 3 3 to 
a u n ion h of 0. ike a white if by 2 


AY of — Bigneſſes be ſeparated d Rainy: = 
beget a Senſation of a red Colour; the leaſt or ſhorteſt, of a deep Violet; — 
the intermediate ones, of intermediate Colours; much after the manner that 
Bodies, according to their ſeveral Sizes, Shapes and Motions, excite Vibrati- 
ons in the Air of various Bigneſſes, which, according to thoſe Bigneſſes, make 
ſeveral Tones in Sound: That the Vibrations are beſt able to overcome 
the Reſiſtance of a refracting Superficies, and ſo break through it with leaſt 
Refraction; whence the Vitewiors of ſeveral Bigneſſes, that is, the Rays of 
ſeveral Colours, which are blended t ag. in W muſt be parted from 
one another by Refraction, and ſo cauſe the Phænomena of Priſms, and other 
3 And that it depends upon the Thickneſs of a thin tran- 
win Ft cor abt, whether a Vibration ſhall be reflected at its further 
perficies, or tranſmitted ; ſo that, according to the Number of Vibrations 
interc the two Superfici es, they may be reflected or tranſmitted for many 
ſucceſſive Thickneſſes. And ſince the Vibrations which make Blue and Vio- 
let, are ſuppoſed ſhorter than thoſe which make Red and Yellow, they muſt 
be reflected at a leſs Thickneſs of the Plate: Which is ſufficient to explicate 
all the ordinary Phænomena of thoſe Plates or Bubbles, and alſo of all natural 
Bodies, whoſe Parts are like ſo many Fragments of ſuch Plates. 
8 form kc. be Ip moſt plain, genuine, and neceſſary Conditions of this 
b; juſtly y with my Theory, that if the Animad- 
or rows 1285 to app 1 — Pres on that Account, apprehend a Di- 
vorce from it. N yet 175 * will defend it from other Difficulties, I know 
not; for to me the fundamental Suppoſition itſelf ſeems impoſſible, namel 0 
that the Waves or Vibrations of l can, like the Rays of Light, 
vary vs in ſtreight Lines, without a continual and very — 
ing egg e where ty are-ter- 
rp res e, if there be not both Experiment and Demonſtra- 
tion to th 21 And as to the other two or three Hypotheſes, which 
he We, rather believe them ſubject to the like Difficulties, than 
fi the Animadverſor ſhould ſelect the Ka for his own. 
I have faid of this, may be eaſily applied to i other — 
Hypotheſes, in which Light is 5 * to be cauſed by any Preſſion or Mo- 
tion whatſoever, excited in the ther by the; agiraed. Parts of Juminous 
1055 for it ſeems impoſſible that any of thoſe Motions or Preſſions can 
in reg Lines, without the like ſpreading every way into 
. vel Gp, on ap: they border. Bur yet, —_ any Man can 
wo cle la ery w, that thoſe Motions, or Endeayours to 
e — pe naar 
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e original Inequalities may 

Refrangibili „I fee no reaſon, w ey, 

8 . rag Aire Pore 
tor's Argument) they will multiply Entities 

without Nece . 


The third to be conſider d is, the Condition of the Animadverſor's 
Conceſſions, which is, That I would explicate my Theories by his Hypo- 
theſis: And if I could comply with him in that Point, there would be little 
or no Difference between us: For he grants, That, without any reſpe& to 
a different Incidence of Rays, there are different Refractions; but he would 


have it explicated, not b Tov C que of ſeveral but by 
he Gans an ing Zchereal Pulſes e grants my thi „ urch, ana 


FF 
unc le, C Ones are vi 
ee 
Changes, which can be wrought in Colours, 225 
mixing or parting them: But he grants them on Condition, I will ex- 
plicate Colours by the two Sides of a ſplit Pulſe, and ſo make but two Spe- 
cies of them, accounting all other Colours in the World to be but various 
Ds and Dilutings of thoſe two. And he further grants, that White- 

is produced by the Convention of all Colours; but then I muſt allow 
it to be not only by Mixture of thoſe Colours, but by a farther Uniting of 
the Parts of the Ray ſuppoſed to be formerly ſplit. | 

If I would proceed to examine theſe his Explications, I think it would be 
no difficult Matter to ſhew, that they are not only inſufficient, bur in ſome 
reſpects to me (at leaſt) unintelligible : For it be eaſy to conceive, 
how Motion may be dilated, and ſpread, or how Motions may be- 
come diverging ; yet I underſtood not, by what Artifice any linear Motion 
can by a ing Superficies be infinitely dilated and rarefied, fo as to be- 
come ſuperficial : Or, if that be ſuppoſed, yer I underſtand as little, why 
it ſhould be ſplit at ſo ſmall an Angle only, and not rather ſpread and diſper- 
Gi Bioueh the whole le of Refraftion. And further, I can 
eaſily imagine, how unlike Motions may croſs one another; yet I cannot 
well conceive, how they ſhould coaleſce into one uniform Motion, and then 
part again, and recover the former Unlikeneſs ; notwithſtanding that I con- 
jecture the Ways, by which the Animadverſor endeavour to explain it. 
So that the direct, uniform, and undiſturb'd ſhould be ſplit and di- 
ſturbed by Refraction; and yet the oblique and diſturbed Pulſes perſiſt 
without ſplitting, or further Diſturbance, by following Refractions, is (to 
me) as unintelligible, and there is as great a Difficult in the Number of 
E 5 You. 9 9 e. 2 25 in 4 1 

ut whatever be the Advantages or Diſadvantages ypoth 
hope I may be excuſed from taking it up, ſince I do not think it needful to 
N W | 
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rence the Rays in Colour and 
that adhere to any of thoſe H 
Effects, unleſs (to uſe the 
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abſtracedly without reſpe& to any Hypotheſis, I can as eaſily conceive, that 
8 Ac emit Rays of different Colours and 
other Qualities, of all which Light is conſtituted, as that the ſeveral Parts of a 
falſe or uneven String, or of unevenly agitated Water in a Brook or Cataract, 
or the ſeveral Pipes of an Organ inſpir d all at once, or all the Variety of ſound- 
ing Bodies in the World together, ſhould produce Sounds of ſeveral Tones, and 
propagate them thro the Air confuſedly intermix d. And if there were any 
natural Bodies that could refle& Sounds of one Tone, and ſtifle or tranſmit 
thoſe of another ; then, as the Echo of a confuſed Aggregate of all Tones 
| would be that particular Tone, which the echoing Body is diſpoſed to reflect; 
ſo, ſince (even by the Animadverſor's Conceſſions) are Bodies apt to 
reflect Rays of one Colour, and ſtifle or tranſmit thoſe of another; I can as 
eaſily conceive, that thoſe Bodies, when illuminated by a Mixture of all 
Colours, muſt appear of that Colour only which they reflect. 


But when the Objector would inſinuate a Difficulty in theſe Things, by 


alluding to Sounds in the String of a muſical Inſtrument before Percuſſion, 
or in the Air of an Organ- Bello ws before its Arrival at the Pipes; I muſt 
confeſs, I underſtand it as little, as if one had ſpoken of Light in a Piece of 
Wood before it be ſet on Fire, or in the Oyl of a Lamp before it aſcend up 
the Match to feed the Flame. ö 
JI You ſee therefore how much it is beſides the Buſineſs in Hand to diſpute 
about Hypotheſes. For which Reaſon I ſhall now, in the laſt Place, pro- 
ceed 2 abſtract the Difficulties — the Ne Diſcourſe, and m_— 
out having regard to any H is, conſider them in general Terms. 
they may be reduced to theſe three Queries : | : 

1. Whether the unequal Refrattions, made without reſpect to any Inequality of 
Incidence, be Ae — 2. or by t 
Jpliting, breaking, or diſſipating the ſame Ray into deverging Parts? 

2. Whether there be more than ta Sorts of Colours ? | 
3. Whether Whiteneſs be a Mixture of all Colours? | 


The firſt of theſe Queries you may find determined above by an Expe- 
riment : The Deſign of which was to ſhew, that the Length of the colour d 
Image proceeded not from any Unevenneſs in the Glaſs, or any other con- 
tingent Irregularity in the Refractions. Amongſt other Irregularities, I know 
not, what is more obvious to ſuſpect, than a fortuitous Dilating and Spreading 
of Light after ſome ſuch manner, as Des Cartes has deſcribed in his ethereal 
Refrattions 5 ory the Tail of a Comet; or as the Animadverſor now 
ſuppoſes to be effected by the ſplitting and rarefying of his æthereal Pulſes. 
r the Suſpicion o any fuch Irregularities, I told you, that I 
refracted the Light contrary ways with two Priſms ſucceſſively, to deſtroy 
thereby the Effects of the firſt Priſm by the ſecond, and to diſcover 
the irregular E by augmenting them with iterated Refractions. Now, 

other ties, if the firſt Priſm had ſpread and diſſipated every 
Ray into an indefinite Number of diverging Parts, the ſecong ſhould in like 


- 
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manner have ſpread and diſſipated every one of thoſe Parts into a further in- 
definite Number, whereby the e Image would have been {till more dilated, con- 
trary to the Event. And this ought to have happen'd, becauſe thoſe linear 
diverging Parts depend not on one another for the manner of their Refraction, 
but are every one of them as truly and compleatly Rays, as the whole was bes, 


fore its Incidence; as intercepting them ſeverall 
The Reaſonablenef AE Prom „ will, he er NIE 
quainting you with this further C ce. I ſomerimes placed the ſecond 


Priſm in a Poſition tranſverſe to the firſt, y Keie age 4 it would make 
the long Image become four- 2 ard 
— For 5 


drawn the round I : 
id, by ſplitti wa ae N 


the Radon of rhe Teſt Prin, 
ſuperficial ; the croſs Reftactions of that ought, by fue 
ſplitting, to dilate and draw mort 2 — Ray i _ + pn 
upon. Tryal, I found it otherwiſe ; 5 quay clog 
e 

I tried alſo all other Poſitions of the ſecond Priſm, by by tuning he Ends 
about its middle Part; and in no caſe could obſerve any ſuch 
Tha * ever ae inclined to both Priſms, its 1 TE 800 

Sun's Diameter, its Length er or according as 
ECC 

And by theſe Obſervations, ſince the Breadth of the Image was not aug - 
mented by the croſs Refraction of the ſecond Priſm, that Refraction muſt have 
been withour any fplitti 1 and therefore at 
leaſt the Light incident on that Priſm muſt be an Aggregate of Rays 
Unequally Refrangible in my Senſe. And ſince image ws a cine 
to both Priſms, and conſequently the Refractions alike in both, it argues, 
that they were performed according to ſome conſtant Law, without” any 


E e ee e. 
ment made with two Wedge- like Boxes, recited in the — — 
Ingenious Mr. Hook, Obſerv. 10. Pag. 73. The Deſign of whic 
produce all Colours out of a Mixture of two. e e 
double Defect in this Inſtance: For it appears not, that by this 
all Colours can be produced out of two; and af they could, yer the In-- 
ference would not follow. 

That all Colours cannot b that Experiment be produced out of two, will 
appear by conſidering, that the Tincture of Aloes,which afforded one of thoſe - 
Colours, was not all over of one uniform Colour, but appear'd Yellow near 
the Edge of the Box, and Red at other Places where it was thicker; 8 
all Variety of Colours, from a pale Yellow to a Red or Scarlet, accor- 
ding to the various Thicknefs of the Liquor. ſo the Solution of Cop- 
per, which afforded the other Colour, was of various Blues and Indicoes. . 
So that inſtead of two Colours, here is a great Variety made uſe of for the 
Production of all others. Thus, for Inſtance, to produce all Sorts of Gieens, . 
the ſeveral Degrees of Yellow: and pale Bluemuſt be mix dʒ * 


R 
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Now if the Animadverſor contend, that all the Reds and Yellows of the 
one Liquor, or Blues and Indicoes of the other, are —— — 
Dilutings of the ſame Colour, and not divers Colours, a begging of the 
Queſtion : And I ſhould as ſoon ae the +wo-Thikdewr Stacks in 
Muſick are but ſeveral Degrees of ſame Sound, and not divers Sounds. 
Certainly it is much better to believe our Senſes, informing us, that Red and 
Yellow are divers Colours ; and to make it a philoſophi _ Why the 
fame Liquor doth, to its various Thickneſs, appear of thoſe divers 
ry tu, than to * them to be the ſame Colour, — — by 
the ſame Liquors ? For if that were a ſufficient Reaſon, then Blue and Yel- 
low muſt alſo be the ſame Colour, ſince they are both exhibited by the ſame 
Tincture of Nephritick Wood. But that they are divers Colours, you will 
more fully underſtand by the Reaſon, which in my Judgment is this: The 
Tincture of Aloes is cualiGed to tranſmit moſt eaſily the Rays indued with 
Red, moſt difficultly the Rays indued with Violet, and with intermediate 
| of Facility, the Rays indued with intermediate Colours. So that 
where the Liquor is very thin, it may ſuffice, to interc moſt of the Violet, 
and yet tranſmit moſt of the other Colours; all lach gether muſt com- 
| peg a middle Colour, that is, a faint Yellow. And where it is ſo much 
thicker, as alſo to intercept moſt of the Blue and Green, the remaining Green, 
Yellow and Red, muſt compound an Orange. And where the Thickneſs is 
ſo that ſcarce. any Rays can paſs through it beſides thoſe indued with 
it muſt appear of that Colour, and that ſo much the deeper, and ob- 
ſcurer, by how much the Liquor is thicker. And the ſame may be under- 
ſtood of the various of Blue, exhibited by the Solution of Copper, 
by reaſon of its Diſpoſition to intercept Red moſt eaſily, and tranſinit a 
Blue or Indico Colour moſt freely. 
ut ſuppo n according to this E t, be 
produced out of two by Mixture; yet it follows not, that thoſe two are the 
| _ original Colours; gh that for a double Reaſon : Firſt, Becauſe thoſe 
two are not themſelves original Colours, but compounded of others; there 
Dang no — j nor 2 other Body in Nature, whoſe Colour in Dey-light 
N . Anon ed. And then, becauſe though thoſe two were 
all TI mig 


ht be compounded of them, yet it follows not that 
they, cannot be otherwiſe produced. For I faid, that they had a double Ori- 


in, the fame Colours to Senſe in ſome Caſes compounded, and in o- 

and ſufficiently declared in my third and fourth Pro- 

pyfnins and in the cee by what Properties the one might be known 

'd from the. other, But becauſe-I ſuſpect, by ſome Circum- 

Fan t: the Diſtinction not be ri iche apprehended, I ſhall once 
more — it, and further exp — by Examples 

That Colour is primary or felch cinnor rte chan- 

ged, Tn EY And that compounded, which is 

changeable into other Colours, and hoſe Rays are not alikee refrangible. For 

Inſtance, To know. whether the Colour of any green Object be compounded 


or not, view it through a Priſm, and if it appear confuſed. 
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eee Variety of other Colours, then is that 

of fch ere ger eve ot of Bur 
Kir re dd, well defined en Green to 
without any on yy Tr . 
Green. — Beam of Light being caſt on a white 
Wall exhibir a green Colour, to know whether that be compounded, refract 
the Beam with an interpoſed Priſm, and if you eue eee 
Refractions, and the Green be transformed into Blue, Yellow, or any Variety 
of other Colours, you may conclude that it was com of that 
emerge: But if che Refractions be uniform, and the Green without 
any C of Colour, then is it original and And the 
Reaſon w „ 
not be produced by any mixing of other Colours. 

Now if two green Objects may to the naked Eye a 1 r fame Co- 
lour, and yet one of them through a Priſm ſeem ee 
other Colours at the Edges, and the other diſtinct and * 8 if 
there may be two Beams of Light, which falling on a white 
naked Eye exhibit the ſame green Colour, g. yet one of them, a, peg 
mirted h a Priſm, be uniformly and regularly refracted, and retain its 
Colour unchanged, and the other be irregularl regularly reutch and made! ro, 
varicate into a Multitude of other Colours: I ſuppoſe theſe two Greens will 
eee Origin a e b . i 5 
mixing Colours, a Green cannot br erf N, — Colour | 
unc le Green, I think I may an uncom 
cially fince its Ra ; are alike refrangle ad yo nl Reſts. 

The fame Rule is to be obſerved in examining, whether 5 
Yellow, Blue, or any other Colour, be compounded or not. kev Mop . 
way, ſince all white Objects h the Priſm - 
nated with Colours, Wines nn ding 5 di, Diſtion be ore 

; and that the moſt of all Colours, becauſe it is the moſt com- . 

| and changed by Refra&tions. N 

There now remains the third Query to be conſider d, which is, Whether 
Whiteneſs can be an uniform Colour, or a diſſimilar Mixture of all Colours? 
The Experiment which I brought to decide it, the Animadverſor thinks may | 
by — a —— lained; and fo concludes wins But he might eaſily have 

faricfied himſelf yrrying wharwouldbethe Ref of a Mixture of all Colours. - 
And that very Experiment might have ſatisfied him, if he had pleaſed to A | 
amine jr by the various Circumſtances. One Circutnſtance I | 
of which I ſee no Notice taken; and it is, Fes F wy Clin = te Tom 
be intercepted, the Whiteneſs will W into other Colours : If all 
the Colours but Red be intercepted, that Red alone in the Concourſe or 
croſſing of the Rays, will not conſtitute Whitench, but continues as much 
Red's before; and ſo of the other Colours,” So that the Buſineſs is not only 
do ſhew how Rays, which before the Concourſe exhibit Colours, do in the 
Concourſe exhibit White; but to ſhew, how, in the ſame Place, where the ſe- - 
vel ders of Rays fur extibir ſever Colours,  Coifſion of a err. 
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make White. For Inſtance, If Red alone be firſt tranſmitted to the at 
the Place of Concourſe, and then the other Colours be let fall on that Red, the 
Queſtion will be, Whether ey convert it into White by mixing with it only, 
25 Blue falling on a Yellow Light is ſuppoſed to compound Green? Or whether 
there be ſome further Change wrought in the Colours by their mutual Acti 
on ane another, until, like contrary, peripatetick, Qualities, they become aſſimi- 
ated? And he that ſhall explicate this laſt Caſe mechanically, muſt conquer a 
double Impoſſibility. He muſt frſt ſhew, that many unlike Motions: in a 
Fluid can by claſhing ſo a& on one another, and change each other, as to be- 
| _ one uniform Motion ; e an uniform Motion = of itſelf, 
'without any new unequal Impreſſions, rt into a great Vari Morions 
1 fly «Ai And Fa. this he => further + — all Objects 
e of the ſame Colour; that is, why their Colours in the Air, where 
e Rays that convey them every way are confuſedly mixt, do not aſſimilate 
one another, and become uniform before they arrive at the Spectator's Eye? 
But if there be yet any doubting, tis better to put the Event on further Cir- 
cumſtances of the ment, than to acquieſce in the Poſſibility of any hypo- 
thetical Explications. As for Inſtance, by, trying what will be the Apparition 
— theſe 1 wy Wo 9 5 wo Ap this may be 
eaſily perform the rapid Gyration of a with many Spokes or C | 
in 1 Perimeter, het 8 and Thickneſſes may be — of ach 
'a Largenefs, that, if the Wheel be interpoſed between the Priſm and the white 
Concourſe: of the Colours, one half of the Colours may be intercepted by a 
_ 'Spoke or Cogg, and the other half paſs through an Interſtice. The W 
being in this Poſture, you may firſt turn it lowly about, to ſee all the Colours 
fall ſucceſſively on the ſame Place of the Paper, held at their aforeſaid Concourſe; 
andi if you then accelerate its Gyration, until the Conſecution of thoſe Co- 
Tours be fo quick, that you cannot diſtinguiſh them ſeverally, the reſulting 
Colour will be a Whiteneſs perfectly like that, which an unrefracted Beam of 
Light exhibits, when in like manner ſucceſſively interrupted by the Spokes or 
Coggs of that circulating Wheel. And that this Whiteneſs is produced by a 
ſucceſſive Intermixture of the Colours, without their being aſſimilated, or 
reduced to any Uniformity, is certainly beyond all doubt, unleſs Things thar 
_ exiſt not at the ſame time may nary bete. act on one another. 
© There are yet other Circumſtances, by which the Truth might have been 
decided ; as by viewing the white Concourſe of the Colours through another 
Priſm placed cloſe to the Eye, by whoſe Refraction that Whiteneſs may ap- 
pear agai into Colours: And then, to examine their Origin, if 
an Aſſiſtant intercept any of the Colours at the Lens before their Arrival at the 
Whiteneſs, the ſame Colours will vaniſh from amongſt thoſe, into which that 
Whiteneſs is converted by the ſecond Priſm. Now, if the Rays which diſap- 
pear be the ſame with thoſe that are ii red, then, it muſt be acknowled- 
ged; that the ſecond Priſm makes no new Colours in any Rays, which were 
not in them before their Concourſe at the Paper. Which is a plain Indication, 
that the N ſeveral Colours remain diſtinct from one another in the White- 
nels, and that from their previous Diſpyſitions are derived the Colours, of the 


1 
fecond Prifiv. And, by the way, what is ſaid of their Colours may be 
applied to t . 

The aforeſaid Wheel ma here be made uſe of ; and, if its Gyration be 
neither too quick nor too flow, the Succeſſion of the Colours may be diſcern d 
thro” the Priſm, whilſt to the naked Eye of a By-ſtander they exhibit Whiteneſs, 

There is ſomething ſtill remaining to be ſaid of this Experiment. Bur this, 
I conceive, is enough to enforce it, and fo to decide the Controverſy, Hows 
ever I ſhall now proceed to ſhew ſome other Ways of — Wh 
by Mixtures, ſince I perſuade my ſelf, that this Aſſertion above the reſt 
pears paradoxical, and is with moſt Difficulty admitted. And becauſe tho 
Animadverſor deſires an Inſtance of it in Bodies of divers Colours, I ſhall 
begin with that. But in order thereto it muſt be conſider'd, that ſuch co- 
lour'd Bodies reflect but ſome part of the Light incident on them; as is evi- 
dent by the 13th Propoſition : And therefore the Light reflected from an 
Aggregate of them will be much weaken'd by the Loſs of many Rays. 

ence a perfect and intenſe Whiteneſs is not to be expected, but rather a 
Colour berween thoſe of Light and Shadow, or ſuch a Grey or dirty Co- 
lour as may be made by mixing White and Black together. 

And that ſuch a Colour will reſult, may be collected from the Colour of 
Duſt found in every Corner of an Houſe, which hath been obſery'd to con- 
fiſt of many colour d Particles. There may alſo be produced the like dirty 
Colour, by mixing ſeveral Painters Colours together. And the ſame may be 
effected by painting a Top (ſuch as Boys play with) of divers Colours. For 
you it is made to circulate by whipping it, it will appear of ſuch a dirty 
Colour. " 

Now the compounding of theſe Colours is proper to my purpoſe, becauſe 
they differ not from Whitenel in the Species of Colour, but only in, a De- 
gree of Luminouſneſs : Which (did not the Animadverſor concede it) I 
might thus evince. A Beam of the Sun's Light being tranſmitted into a dark- 
ned Room, if you illuminate a Sheer of white — that Light, reflected 
from a Body of any Colour, the Paper will always appear of the Colour of 
that Body, by whoſe reflected Light it is illuminated. If it be a Red Body, 
the Paper will be Red; if a Green Body, it will be Green; and fo of t 
other Colours. The Reaſon is, that the Fibres or Threads, of which the 
Paper conſiſts, are all tranſparent and ſpecular ; and ſuch Subſtances are known 
to reflect Colours without changing them. To know, therefore, to what 
Species of Colour a Grey be place any Grey Body (ſuppoſe a Mixture 
of Painters Colours) in che faid Light, and the Paper being illuminated by 
its Reflection, ſhall appear White. And the ſame thing will happen, if it be 
illuminated by Reflection from a Black Subſtance. 

Theſe therefore are all of one Species; but yet they ſeem diſtinguiſh'd not 
only by Degrees of Luminouſneſs, bur alſo by 4 other Inequalities, whereby 
they become more harſh or pleaſant. And the Diſtinction ſeems to be, that 
Greys, and perhaps Blacks, are made by an uneven Defect of Light, making 
as it were of many little Veins or Streams, which differ either in Luminouſneſs, 
or in the unequal Diſtribution of diverſly colour'd Rays; ſuch as ought to be 
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coloured Corpuſcles. But ſuch imperfeRtly mix d Light is by a ſecond 

Reflection from the Paper more evenly and uni blended, it becomes 
more pleaſant, and exhibits a faint or ſhadowed Whiteneſs. And that ſuch 
lictle ties as theſe may cauſe theſe Differences, is not improbable, if 

we conſider, how much Variety may be cauſed in Sounds of the ſame Tone, 
by irregular and uneven Jarrings. And befides, thoſe Differences are ſo little, 
that I have ſometimes doubted, whether they be any at all, when I have con- 
ſidered, that a Black and White Body being placed together, the one in a 
ſtrong Light, and the other in a very faint Light, fo proportioned that they 
might appear equally huminous, it has been difficult to nan ary them, 
when viewed at Diſtance, unleſs when the Black ſeemed more Bluiſh, and 
the White Body in a Light ſtil} fainter, hath, in Compariſon of the Black 
Body, itſelf appeared Black. a. 

This leads me to another Way of compo ing Whiteneſs; which is, 
that, if four or five Bodies of the more eminent Colours, or a Paper painted 
all over in ſeveral Parts of it with thoſe feveral Colours in a due Propor- 
tion, be placed in the faid Beam of Light, the Light reflected from thoſe 
Colours to another White „ held at a convenient Diſtance, ſhall make 
that Paper appear White. If it be held too near the Colours, its Parts will 
ſeem . Colours that are neareſt them; but by removing it further, 
that all its Parts may be equally illuminated by all the Colours, they will be 
more and more diluted, until become perfectly White. And you may 

further obſerve, that if any of the Colours be intercepted, the Paper will no 
longer appear White, but of the other Colours which are not intercepted. 
Now that this Whiteneſs is a Mixture of the ſeverally coloured Rays, falling 
confuſedly on the Paper, I fee no reaſon to doubt of; becauſe, if the Light 
became uniform and ſimilar before it fell confuſedly on the Paper, it muſt 
much more be uniform, when at greater Diftance it falls on the Spectator's 
Eye; and fo the Rays, which come from ſeveral Colours, would in no Qua- 
lities differ from one another, but all of them exhibit the fame Colour to the 
Spectator, contrary to what he ſees. 

Not much unlike this Inſtance it is, that if a poliſh'd Piece of Metal be 
fo placed that the Colours appear in it as in a Looking-Glaſs, and then the 
1 ly made _ by a yo met ant apparent ors 
may be blended together, , ir Mixture cauſe 

he" Metal to . . 

| But further toenforce this Experiment: If inſtead of the Paper, any White 

Froth conſiſting of ſmall Bubbles, be illuminated by Reflexion from the afore- 

ſaid Colours, it ſhall to the naked Eye ſeem White, and yet through a 2 

Microſcope the ſeveral Colours will appeat diſtinct on the Bubbles, as if ſeen 

by Reflexion from ſo many ſpherical Surfaces. With my naked Eye, bei 
very near, I have alſo diſcerned the ſeveral Colours on each Bubble; 

yer at a greater Diſtance, where I could not diſtinguiſh them apart, the Froth 
th appeared entirely White. And at the fame Diſtance, when I look'd in- 

rently; Thave ſeen the Colours diſtinctiy on each Bubble; and yet by raining 
a . my 


+ 
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my Ey N ond them, 


es as 
render the Viſion confuſed, the Froth has —— 
than Whiteneſs. And what is here ſaid of 


e Bake te thee Bulls er with an exc For their Parts are 


the Colours may alſo be ſeen intermixedly 

In p the fererd lauf d lade i produce dg Eifods, thee 
may be ſome Niceneſs; and it will be more convenient, to make uſe of the 
Colours of the Priſm, caſt a Wall, by whoſe Reflection the Paper, Me- 
tal, Froth, and other wa ubſtances be illuminated. And I uſually 
made my Trials this Way, becauſe I could exclude any ſcattering Light 
= xi with the —— — 


To this Way of compounding Whiteneſs, may be referred that other, by 
mixing Light after it hath been trajected — tranſparently colour d Sub- 


ſtances. For Inſtance, if no Light be admitted into a Room, but only through 
colour d Glaſs, whoſe ſeveral Parts are of ſeveral Colours in a equal 
rtion ; all white Things Tn ſhall appear white, if they be not 
4 near the Glaſs: —— 8 ht, with Which they are illuminated, 
tbly be uniform; becauſe, Ache Rays, which at their Entrance 
e, vers Colours, do in their — the Room ſuffer any Al. 
teration to be reduced to an Uniformity, the Glaſs would not in the remoteſt 
Parts of the Room appear of the very ſame Colour, which it doth when the 
Spectator's Eye is very near it: Nor would the Nays, when tranſmitted into 
another dark Room through a little Hole in an oppoſite Door or Partition- 
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Parts of bot ih EN For in this 
w 


Bn ee in their proper Colours. And all 
the Phznomena 1 made either by Refraction or with- 


out it, are here the ſame as in the open Air. Now the Light in this Room 
ing ſuch a diſſimilar Mixture, as I have deſcribed in my Theory, the Cauſes | 
of all theſe Phznomena muſt be the ſame that I have here aſſign d. And I ſee 
PTT 
Air. 
The Succels of this E | 7 „ conjectured by the Ap- 
rances of Things in a Church or C Windows are of co- 
ard Cuts: or in the open Air, when i  lultraed with Clouds of v+- 
rious Colours. 
a—_ 


Thereare yet other Wa 5 by which I have produced Whireneſs; as 
r the ſame Place; by 
Beam of Light with two or three Priſms Priſms fucceſſwvely 


Colours converge again; —— woke 0 by look 
through a Priſm on an Object of many Colours; and (which 1s equivalent to 
the above-mention'd Way of mixing Colours by concave W fill'd with 
colour d Liquors) I have obſerv'd the Shadows of a painted Glaſs-Window to 


X 2 become 
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become White, where thoſe of many Colours have at a Diſtance in- 
rerfered. But yet for further Satisfaction, the Animadverſor may try, if he 
pleaſe, the Effects of four or five of ſuch Wedges fill'd with Liquors of 
as many ſeveral Colours. 
Beſides all theſe, the Colours of Water-bubbles, and other thin pellucid Sub- 
ſtances, afford ſeveral Inſtances of Whiteneſs produc'd by their Mixture; with 
one of which I ſhall conclude this Particular. Let forme Water, in which a 
convenient Quantity of Soap or Waſhball is diſfolv'd, be agitated into Froth, 
and after that Froth has ſtood a while without further Agitation, till you ſee 
the Bubbles, of which it conſiſts, begin to break, there will appear a great 
Variety of Colours all over the Top of every Bubble, if you view them near 
at hand; but if you view them at fo great a Diſtance that you cannot diſtin- 
guiſh the Colours one from another, the Froth will appear perfectly White. 
Thus much concerning the Deſign and Subſtance of the Animadverſor's 
Conſiderations. There are yet ſome Particulars to be taken notice of, before I 
conclude ; as the Denial of the Experimentum Cruces. On this I choſe to lay 
the whole Streſs of my Diſcourſe; which therefore was the principal Thing to 
have been objected againſt. But I cannot be convinced of its ——— by 
a bare Denial, without aſſigning a Reaſon for it. I am apt to believe, it has 
been miſunderſtood ; for otherwiſe it would have prevented the Diſcourſes a- 
bout rarefying and ſplitting of Rays; becauſe * of it is to ſhew, that 
Rays of divers Colours confider'd apart, do at equal Incidences ſuffer unequal 
Refractions, without being ſplit, rarefy d, or any ways dilated. | 


Some Confiders. VI. 1. Methinks that the moſt important Objection which is made againſt 
tions agen this Mr. Newton by way of Query, is that, Whether there be more than two ſorts 

Do#rine of Co- | , | a 
| Tewrs ; from Paris Of Colours? For my part, I believe, that an Hypotheſis, that ſhould explain 
N Mechanically, and by the Nature of Motion, the Colours Yellow, Green and 
1 Blue, would be ſufficient for all the reſt, in regard that thoſe others, being only 
more deeply » (as appears —_ Priſms of Mr. Hook.) do produce the 
| dark or deep Red and Blue; and that of theſe four all the other Colours may 
be compounded. Neither do I ſee why Mr. Newton doth not content himſelf 
with the two Colours, Yellow and Blue; for it will be much more eaſy to 
find any Hypotheſis by Motion, that may explicate theſe two Differences, than 
for ſo many Diverfities as there are of other Colours. And *till he hath found 
this Hypothefis, he hath not taught us, what it is wherein conſiſts the Nature 

and Difference of Colours, but only this Accident (which certainly is very 
conſiderable) of their different 9 | 

As for the Compoſition of White made by all the Colours together, it ma 
poſſibly be, that Yellow and Blue might alſo be ſufficient for that: Which is 
worth while to try; and it may be done by the Experiment which Mr. New- 
tom propoſeth, by receiving againſt a Wall of a darkned Room the Colours 
of i Prifm, and to caſt their reflected Light upon white Paper. Here you 

muſt hinder the Colours of the Extremiries, viz. the Red and Purple, 

ſtriking againſt the Wall, and leave only the intermediate Colours, Yellow, 
Green and Blue, to ſee whether the Light of theſe alone would not make the 
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appear White, as well as when they all gave Light. I even doubt, 
ay 5n' the lighteſt Place of che Yellow Color may not all alone ce 
that Effect, and I mean to try it at the firſt Conveniency ; for this 
never came into my Mind but juſt now. Mean time you may ſee, that if 
theſe Experiments do ſucceed, it can no more be ſaid, all the Colours are 
neceſſary ro compound White, and that tis very probable, that all the reſt are 
nothing but Degrees of Yellow and Blue, more or leſs charged. 

2. It ſeems to me, that N. takes an improper Way of examining the Na- 4afwer'd, by 
ture of Colours, whilſt he proceeds upon compounding thoſe that are already Mr. Newton: 
compounded.. Perhaps he would ſooner ſatisfy himſelf by reſolving Light N 972: 61: 
into Colours, as far as may be done by Art, and then by examining the Pro- 
perties of thoſe Colours apart, and afterwards by trying the Effects of re-con- 
joining two or more, or all of thoſe ; and laſtly, by ſeparating them again, to 
examine what C that Re- conjunction had ht in them. I have 
formerly ſhew'd, That all Colours cannot practically be deriv'd out of the 
Yellow and Blue, and conſequently that thoſe Hypotheſes are groundleſs 
which imply they may. If you ask what Colours cannot be derived out 
of Yellow and Blue ? I anſwer, None of thoſe which I defined to be Ori- 
ginal; and if he can ſhew by Experiment how they may, I will acknow- 

age my ſelf in an Error. Nor is it eaſier to frame an Hypotheſis by aſſu- 
ming only two original Colours, rather than an indefinite Variety; unleſs it 

be eaſier to ſuppoſe that there are but two Figures, Sizes, and Degrees of 
Velocity or Force of the Æthereal Corpuſcles or Pulſes, rather than an inde- 
finite Variety; which certainly would be a harſh Suppoſition. No Man 
Sills or che indefinite Variety of Waves of the Sea, or of Sands on the 
Shore; but, were they all but two Sizes, it would be a very puzzling Phzno-- 
menon. And I ſhould think it as unaccountable, if the ſeveral Parts or Cor- 
_ of which a ſhining Body conſiſts, which muſt be ſuppoſed of various 
igures, Sizes and Motions, ſhould impreſs but two Sorts of Motion on the 
adjacent Ethereal Medium, or any other way beget but two Sorts of Rays... 
But to examine how Colours may be explain d hypothetically, is beſides my 
purpoſe. I never intended to ſhew wherein conſiſts the Nature and Diffe- 
rence of Colours, but only to ſhew, that 2 are original and immu- 
table Qualities of the Rays which exhibit them; to leave it to others to 
explicate by mechanical Hypotheſes, the Nature and Difference of theſe Q 
lies; which I take to be no difficult Matter. But I would not be underſtood... 
35 if their Difference conſiſted in the different Refraugibility of thoſe Rays; for - 
that different Refrangibility conduces to their Production no otherwiſe, than by 
ſeparating the Rays whoſe Qualities they are. Whence it is, That the ſame 
Rays bibi the ſame Colours when ſeparated by any other Means; as by 
their 2 Reflexibility, a Quality not yet diſcourſed of. 1 | 
mix all Colours for the Production of White; the Mixture of Yellow,. 
Green and Blue, without Red and Violet, which he propounds for 
that End, will not produce White, but Green; and the brighteſt Part 
of the Yellow will afford no other Colour but Yellow, if the Experi- 


n 
mehr be made in a Room well darkned; as it ought; becauſe the colour'd 
Light is much weakned by the Reflection, and ſo apt to be diluted by the 
— of any other ſcattering Light. But yet there is an Experiment or 
two formerly mention'd, by which I have produced White out of two Co- 
lours alone, and that variouſly ; as out of O and a full Blue, and out of 
Red and pale Blue, and out of Vellow and Violet, as alſo out of other Pairs 
of intermediate Colours. The moſt convenient Experiment for performing 
this, was that of caſting the Colours of one Priſm upon thoſe of another, 
after a due Manner. But what V. can deduce from hence, I ſee not; for the 
two Colours were compounded of all others, and ſo the reſulting White (to 

k properly) was compounded of them all, and only decompounded of 
| thoſe two. For Inſtance, the O was compounded of Red, Orange, 

Yellow, and ſome Green; and the Blue, of Violet, full Blue, light Blue, 
and ſome Green, with all their intermediate ees; and conſequently the 
Orange and Blue together made an Aggregate of all Calours to conſtitute the 
White. Thus if one mix Red, Orange, and Yellow Powders to make an 
Orange ; and Green, Blue, and Violet Colours to make a Blue ; and laſtly, 
the two Mixtures.to make a Grey; that Grey, though decompounded of no 
more than two Mixtures, is yet compounded of all the {ix Powders, as truly 
as if the Powders had been all mix'd at once. 

This is ſo plain, that I conceive there can be no further Scruple ; eſpeci- 
ally to them who know how to examine, whether a Colour be ſimple or com- 
pounded, and of what Colours it is compounded; which having explain ' d 
in another Place, I need not now repeat. If therefore V. would conclude 
any thing, he muſt ſhew how White may be produced out of two uncom- 

unded Colours : which when he hath done, I will further tell him, why 
he can conclude nothing from that. But I believe there cannot be found an 
Experiment of that Kind; becauſe, as I remember, I once try'd, by gra- 
dual Succeſſion, the Mixture of all Pairs of uncompounded Colours; and 
though ſome of them were paler, and nearer to White than others, yet none 
could be truly call'd White. But it being ſome Years ſince this Tryal was 


made, I remember not well the Circumſtances, and therefore recommend it 
to others to be try'd again. | ee ; 
pak en Seeing that Mr. Newton maintains his Opinion with ſo much Concern, 
ove I liſt not to diſpute. But what means it, I pray, that he faith, Though J 
N. 97. J. 6112. fhaxld ſben him, that the White could be produce only of two uncompounded 

Cubas, yet. I could conclude nothing from that! And yet he hath affirm d, that 
to compoſe the White, all primitive Colours are neceſſary. 

Me. 4. In my faying, that when Aonſeur N. hath ſhewn how White may be 
WY produced ont of two-uncomponnded Colors, I will tell him, u he can. conclude 
N. 96. 2. 6087. nothing from that ; my Meaning was, That ſuch a White (were there any ſuch) 
July, An. 1673. would have different Properties from the White which I had reſpect to, when 

I deſcribed my Theory, that is, from the White of the Sun's immediate Light, 
of the ordinary Objects of our Senſes, and of all white Phænomena that have 
hitherto fallen under my Obſervation. And thoſe different Properties would 

evince It to be of a different Conſtitution : Inſomuch, that ſuch a 9 
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of White would be fo far from coatradicting, that it would rather illuſtrate 
and confirm my Theory; becauſe by the Difference of that from other Whites 
it would appear, that other Whites are not of only two Colours 
like that. eee en xe would prove any thing, it is requi- 
ahh to he naked Eye rer like other bur allo mal 
which to the e 
W Oy 
But to let you whoa 6k e Mike would 562 Gre ccher 
Whites, and why from thence it would follow that other Whites are other- 
. e en I ſhall hy down this Poſition. 
c Ee abe 

of which it is undead. 

L ems uw be Pen len, and I have als ried it (ver W and 

icularly by this which follows: Let « an « Piece of White 

about or ; of an Inch broad, and i k Room, with 
a Mixture of two Colours caſt upon it from two Prime i ſe a deep Blue 
and Scarlet, which muſt ſeverally be as uncompounded as they can conveni- 
ently be made; then, at a convenient Diſtance, Cm t Yards, 
view it through a clear Triangular Glaſs or Cryſtal Priſm held to the 
Paper, and you ſhall ſee the two Colours parted from one another in the Fa- 
ſhion of two Images _ as they are repreſented at f and y, where 
ſuppoſe 8 the Scarlet, and Blue, without Green, or any other Colour 
between them. 

Now Gow the afcrckid a 3 dekkice thee we ee 1. That if 

there were found out a Way to compound White of two fimple Colours 


only, that the White would be again reſolvable into no more than two. 
2. That if other Whites, SE 


they muſt. be com er of more than two. 


To make this r that A repreſents a white Body, s . 


ted by a direct Sun tranſmitted through a ſmall Hole into a 
dark Room, and « ſuch another Body, illuminated by a Mixture of two 


ſimple Colours ; Art if poſſible, may make it alſo appear of a white Co- 
lour exactly like A: Then, at a convenient Diſtance, view theſe two Whites 


P ol oy ah Rt 
Yellow, Green, Blue, e, wit ir intermediate — 
in Order from B to C. * * according to the aſoreſaid W 
only yield thoſe two Colours of which it was compounded, and thoſe not 
conterminate like the Colours at B C, but ſeparate from one another, as at 
þ and , by means of the different Refrangibiliry of the Rays to which 
they belong. And thus by comparing theſe two Whites, they would ap- 
par do be of « different Conſtitution, and A to conſiſt of more Colours 
than a. So that what Monfiexr N. contends for, would rather advance my 
Theory by the Acceſs of a new Kind of White, than conclude againſt it. 
„ eee eee i 


uce out r 


the Sun's Light, &c. be reſolvable into 
more than two ſimple Colours (as I od by Experiment that they are) then - 


Fig. 76. 


. why thoſe Anſwers were inſufficient. Thoſe 
there are other ſimple Colours beſides Blue and Yellow ; I inſtanced in a ſim- 
1 or homogeneal Green, ſuch as cannot be made by mixing Blue and Yellow, 


(1690 


As for Morſe N. bis Expreſſion, That I maintain my Dottrine with ſome 


"Concern, I confeſs it was a little to me, to meet with Objections 


which had been anſwer'd before, 3 the leaſt Reaſon given me 
e Were to ſhew, that 


other Colours. Aud Tale her d vi 0 that all Colours 
Wag de produced out of two, he'd le the a) ee 


ths only original Colours. The Reaſons I defire you would compare with 


what hath now been faid of White. And fo the Neceſſity of all Colours to 
ace White, might have appear'd by that Experiment, where I fay, That 


if any Colour at the Lens be intercepted, the Whiteneſs (which is compounded 


of them all) will be r 1 into Fs Reſult of) the other Colours. 
However, ſince there ſeems to have happen'd ſome Miſunderſtanding be- 

tween us, Deron one little further in theſe Thi 

according to the following M 


| Defonnions] r. I call that Light homogeneal, file e. nl whoſe 


Rays are cy ee refrangible. 
2. And erogeneal, whoſe Rays are unequally refrangible. 
Morte. There — 1 e bers. Light, in which I have obſerved 
its Rays to differ, viz. Refrang Reflexibility, and Colowr ; and thoſe 
Rays which agree in denen age alſo in the other two, and 
therefore may well be der ined homogrne, pe eſf pecially ſince Men uſually 
call thoſe T hich are ſo in all Qualities that come 
under their Knowledge, ae 0 in other Qualities, that their Knowledge 
extends not to, there may poſſibly be ſome Hererogeneity. 
pn Thoſe HY I call ſimple, or homogeneal, which are exhibited by 


> And tho compound or leber which are exhibited by hetero- 


nd Light, Colours, I call not the more eminent Species, Red, Yel- 
13 Green, Blue, Purple, but all other the minuteſt Gradations; much 
after the ſame manner not only the more eminent Degrees in Muſick, 


but al the leaſt Gradations are eſteemed different Sound. 


ofitions.] 1. The Sun's Light conſiſts of Rays differing by indefinite 


of Refrrngibility. 
f Rays which differ in 8 ility when pared from one another, 
o proportionally differ in the Colours which t ey exhibit. Theſe two 
. are Matter of Fact. | 
3. There are as many ſimple or homogeneal Colours, as Deg of Re- 
frangidility: For to every Degree of Refrangibility belon Co- 
lour, T Prop. 2. and that Colour is 12225 by Def I, an 2 ä 


4. Whiteneſz 
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like 
ſon, like that of ordinary . 
5. Whiteneſs, in all Reſpects like that of the Sun's immediate Light, can- 


” 


not be compounded of Simple Colours, without an indefinite Variety of 


J 

the indefinite Degrees of Refrangibility, by Prop. 1. And thoſe infer as 
many Simple Colours, . I, 8 0 Po E 7 | 

To make theſe a little plainer, I have added alſo the Propoſitions that follow. 

6. The Rays of Light do not a& on one another in paſſing through the 
ſame Medium. This appears by ſeveral former Paſſages, and is of 
further Proof. | | 

7- The Rays of Light ſuffer not any Change of their Qualities from 


ON. 
8. Nor afterwards from the adjacent quiet Medium. Theſe two Propoſi- 
tions are manifeſt de facto in derer . ht, whoſe Colour and Refran- 
gibility is not at all changeable, either by Refration, or by the Contermi- 
nation of a quiet Medium. And as for heterogeneal Light, it is but an 
A te of ſeveral Sorts of homogeneal Light ; no one Sort of which 
uf ers any more Alteration than if it were alone, becauſe the Rays act not 
on one another, by Prop. 6. and therefore the Aggregate can ſuffer none. 
Theſe two Propoſitions alſo might be further proved apart by Experiments, 

too long to be here deſcribed. | 

9. There can no homogencal Colours be educed out of Light by Refrac- 
tion, which were not commixt in it before; becauſe by Prop. 7 and 8, Re- 
fraction 2 not the Qualities of the Rays, but only ſeparates thoſe 
which have diverſe Qualities, by means of the different Refrangibilit 7. 

10. The Sun's Light is an Aggregate of an indefinite Variety of homoge- 
neal Colours; *. Prop. 1, 3, and 9. And hence it is, that I call homoge- 
neal Colours alſo primitive or original. | 


VII. 1. I doubt not of what Mr. Newton affirms; and have my ſelf ſome- I. iso- fn, 
 - times in like Circumſtances obſerved the like Difference between the Length 2 Theory of 
and Breadth of the coloured Spectrum; bur never found it ſo when the Sky was Liz, by Air. 
clear and fiee from Clouds, near the Sun : But then ny appeared this Diffe- Fr Linus. 


rence of and Breadth, when the Sun either ſhined thro' a white Cle ud, N 
or enlig ſome ſuch Clouds near unto it. And then indeed it was no mar- 
vel, the faid Spectrum ſhould be longer than broad; ſince the Cloud or Clouds 
ſo enlightned, were in order to thoſe Colours like to a great Sun, making a 
far greater Angle of Inte: ſ:&ion in the Hole, than the true Rays of the Sun 
do make; and therefore are able to enlighten the whole Length of the Priſm, 
and not only ſome ſmall part thereof as we ſee enlightned by the true Sun- 

Fes comung thro” the ſame little Fae And this we behold alſo in the 
p Ao. «tn 2 true 


N. 121. p. 499. 
Jan. An. 1676. 
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tue Sun-Beams, when they enlighten the whole Priſm ; for altho' in a clear 
Heaven, the Rays of the Sun paſſing thro' the faid Hole, never make a 
Spectrum longer than broad, becauſe they then can occupy bur a ſmall Part of 
een bob got maybe poets rn ighten the whole Priſm, 
pectrum 


you ſhall preſently fee the h of the much exceed its Breadth ; 
which Exceſs will be always ſo much the greater, as the Length of the Priſm 
_ exceeds its Breadth. From whence I conclude, That the 8 m, this 
Learned Author ſaw, much longer than broad, was not a by the true 


 Sun-Beams, but by Rays proceeding from ſome bright Cloud, as is faid; and 
by Conſequence, that the Theor of Light 7 upon that Experiment 


cannot ſubſiſt. | 

What I have here faid, needs no other Confirmation than meer Experience, 
which any one may quickly try: neither have J only tried the fame upon this 
Occaſion, but near zo Years ago ſhew'd the ſame, together with divers other 
Experiments of Light, to that worthy Promoter of Experimental Philoſophy, 
Sir Keyelm Digby, who coming into theſe Parts to take the Spaw-W aters, re- 
ſorted oftentimes to my darkned Chamber , to ſee the various Phænomena 
of Light, made . 75 Refractions and Reflections, and took Notes upon 
them; which Induſtry if they alſo had us d, who endeavour to explicate 
the aforeſaid Difference between the Length and Breadth of this colour'd 
Spettrum, by the received Laws of Refraction, would never have taken fo 
impoſſible a Task in Hand. | 

2. Theſe Animadverſions ſeem to need no other Anſwer, but this, that you 
would be pleaſed to conſider the Scheme in Mr. Newtoy's ſecond Anſwer to 
P. Pardies, and reſt aſſured, that the Experiment, as tis repreſented, was tried 
in clear Days, and the Priſm placed cloſe to the Hole in the Window, fo that 
the Light had no room to diverge, and the coloured Image made not parallel 
(as in that Conjecture) bur tranſverſe to the Axis of the Priſm. 

Z . theſe Aſſertions be admitted, they do indeed directly cut off what I 
lad Mr. Newton's being deceived by a bright Cloud. But if we compare 
them with Mr. Newtor's firſt Relation of the Experiment, it will evidently 

pear, they cannot be admitted, as being directly contrary to what is there 
Shad. For there he tells us, The Ends of the colowred Image, he ſaw on the 
oppoſe Wall, near five times as long as broad, ſeemed to be ſemicircular. Now 
eſe ſemicircular Ends are never ſeen in a clear Day, as Experience ſhews. 
From whence follows againſt the fit Aſſertion, that the Experiment was not 
made in a clear Day. Neither are thoſe ſemicircular Ends ever ſeen when the 
Priſm is placed cloſe to the Hole; which contradicts the ſecond Aſſertion. 
Neither are they ever ſeen when the Image is tranſverſe to the L or Axis 
of the Priſm, which directly oppoſes the third Aſſertion. But if in any of 
theſe three Caſes, the Image be made fo much longer than broad (as eaſily 
it may, by turning the Priſm a little about its Axis, near five times as long as 
broad) then the one End thereof will run out into a tharp Cone or Pyramis 
ke the Flame of a Candle, and the other into a Cone ſomewhat more 
blunt ; both which are far from ſeeming ſemicircular : Whereas, if the 
Image be made not in a clear Day but with a bright Cloud, — 

P 
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md cen the Hole but ins, compares Ditnace om che Gang then theſe 
circular Ends always appear, with the Sides thereof, ſtreight Lines, juſt as 
Mr. Newton deſcribes them. Neither is the Length of the Image tranſverſe, 
but parallel to the Length of the Priſm, Out of all which evidently follows, 
eren 
to the Hole; nor yet with the Image tranſverſe, but by a bright Cloud and 
a parallel Image (as I conjectured) ; and I hope you will alſo now ſay, I had 
Reaſon ſo to conjecture, ſince it ſo well agrees with the Relation. And 
tence will alſo ſhew you, if you pleaſe to make Tryah as it was made 
in a dark Chamber, and obſerve the Difference between ſuch an made 
by a bright Cloud, and another made by the immediate Rays of the Sun: 
For the former you ſhall always find parallel, with the Ends ſernicircular ; 
but the latter you ſhall find tranſverſe, with the Ends pyramidical, as afore- 
ſaid, whenſoever F ſo much longer than broad. 
More might be ſaid out of the fame Relation, to ſhew that the Image was not 
tranſverſe. if it had been tranſverſe, Mr. Newton, ſo well skill'd in Opricks, 
could not have been ſurpriſed (as he ſays he was) to ſee the L. thereof ſo 
much to exceed the Breadth ; it being a Thing ſo obvious and Lp be apy 
cated by the ordinary Rules of Refraftion. That other Place alſo (where he 
ſays the Incidem Refractions were made in the Experiment equal to the Emergent) 
proves again that the ſaid oblong Image was not tranſverſe, but parallel. For 
it is impoſſible the tranſverſe Image ſhould be ſo much than broad, 
unleſs thoſe two Refractions be made very unequal, as both the Computation 
reer | 
Ms thee pales upon, Bis Ao þ Once e but I ſuſpect , fred by 
elf w 


he has not try'd the iment ſince he acquainted himſelf with my Theory, Mr. Newton. 
but depends upon his old Notions, taken up before he had any Hint given to N. 124. . 484. 
obſerve the Figure of the coloured Image. I ſhall deſire him be- Mar. An. 1676. 
fore he returns any Anſwer, to try it once more for his Satisfaction, and | 
according to. this Manner. 

Let him take any Priſm, and hold it ſo that its Axis may be icular 


to the Sun's Rays, and in this Poſture let it be placed as as may be 
to the Hole through which the Sun ſhines into a dark Room, which Hole 
may be about the Bigneſs of a Pea. Then bs. toon turn. wine Hh How 


* 3 or” 


ccc cc 
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other ; the Length of the Fi being not parallel but tranſverſe to the 
Axis he Pres r the Experiment; and 
it will not ſucceed well if the Day be not clear, and the Priſm placed cloſe to 
the Hole, or fo near at leaft, that all the Sun's Light that comes from the 
Hole may paſs through the Priſm alſo, fo as to in a round Form, if 
intercepted by a immediately after it has the Priſm. © 
When Mr. Line has try'd.this, I could-wiſh he would proceed a little fur- 
ther, to ey thee which © all d the Experimentum Crucis. For when he has 
try'd them (which by his denying them, I know he has not done yet as they 
ſhould be try d) I preſume he will reſt ſatisfied. It may be try'd (tho not 
peedy) f 
Time than half a Quarter of an 
. Experiment $- Mr. Linus (now deceaſed) try'd che Experiment again and again, and 
— — — pry oe ore Se l 6s 28 | 


the Bigneſs of the Hole, or ſome other ſuch Dorey of pig 8 of 
the Difference betwixt them, Mr. Newton's Experiment will hardly ſtand. 
Anſwered by 5 EOS: Gaſe s Letter one mi he ſuſpect, that Mr. Linus try'd the 
Cs her Wie than J did; and therefore I ſhall expect, till his 
ket Pad — A? it — * my hte Directions In which Tryal it ma 
An. 2676. poſſibly be a further Guidance to hem, to acquaint them that the Priſm ca 
from it ſeveral Images. One is, that oblong One of Colours which J mean; 
and this is made by two Refractions only. Another there is made by two 
Refractions and an intervening Reflection; and this is round and colourleſs, 
if rhe Angles. of the Priſm be exactly equal ; but if the Angles at the refle- 
cting Baſe be not equal, it will be colour'd, ind that ſo much the more, by 
how much Rp the Angles are, but yet much more unround, unleſs the 
A les be very unequal. A third Image there is, made by one ſingle Re- 
flection, and this is always round and colourleſs. The only Danger is, in 
miſtaking the Second for the Firſt. But they are diſti le not only by 
the Length and lively Colours of the Firs, but by its different Motion too: 
For, whilſt the Prifm is turned 3 the ſame Way about irs Axis, the 
Second | and Third move ſwiftly, and go always on the ſame Way, till they 
diſappear 3 but the Firſt moves ſlow, — grows continually ſlower, till it be 
Stationary, and then turns back _ and goes back faſter and faſter, till ir 
vaniſh in the Place where it 
II, without darkning their Room, 15 hold the Priſm at their Window 
in the Sun's open Light, i nach a Poltre dr its Axis be perpendicular to 
the Sun- Beams, and then turn it about its Axis, they cannot miſs of ſeeing 
the firſt Image; which having found, they may double up a Paper once or 
twice, and make a round Hoke in the middle of it, about © or } of an Inch 
broad, and hold the Paper immediately before the Priſm, that the Sun may 
tine on the Pin chrough that Hole and the Priſm being a 


. 
held ſteady in that Poſture which makes the I ſtarionary ; if the In 
then fall directly on an oppoſite Wall, or on a Sheet of Paper placed at t 
Wall, ſuppoſe 15 or 20 from the Priſm, or further off; they will ſee 
the Image in ſuch an oblong Figure as I have deſcribed, with the Red at 
one End,. the Violet at the other, and the bluiſh Green in the Middle: And 
if they obſcure their Room as much as they can, by drawing Curtains, or 
otherwiſe, it will make the Colours the more conſpicuous. | 
This Direction I have ſet down, that no Body, into whoſe Hands a Priſm 
ſhall happen, may find Difficulty and Trouble in trying it. But when Mr. 
Linus's Friends have try'd it thus, they may proceed to it in a dark 
Room, with a leſs Hole made in their Window-ſhut. then I ſhall 
deſire that they will ſend a full and clear Deſcription how they try'd it. I 
ſhould be glad too, if they will favour me with a Deſcription of the Expe- 
riment as it hath been hitherto try'd by Mr. Linus, that I may have an O 
portunity to conſider what there is in that which makes againſt me. . 
7. Mr. Gaſcoigne wanting Convenience to make the Experiment, according 
to the freſh Directions from Mr. Neuron, requeſted me to ſupply this Want. 


N. 128. p. 692. 


The vertical Angle of my Priſm was 60 Degrees; the Diſtance of the Wall, Aug. An. 1676. 


whereon the coloured Spectrum appeared, from the Window, about 18 Foot ; 
the Diameter of the Hole im the Window-ſhutrs about + Inch, which, upon 
Occaſions, I contracted to half the faid Diameter, but ſtill with equal Succeſs 
25 to the main of the Experiment. The Refractions on both Sides the Priſm 
were, as near as I could make them, equal, and —_— about 48 Deg. 
40 Min. the refractive Power of Glaſs being compured according to K 
of the Sines 2 to 3. The Diſtance of the Priſm from the Hole in the Shuts 
was about 2 Inches ; the Room darkned to that Degree as to equal the darkeſt 
Night, while the Hole in the Shuts was covered. 
Now as to the Iſſue of my Tryals; I conſtantly found the Length of the 
coloured 1 (tranſverſe to the Axis of the Priſm) conſiderably greater 
than its Breadth, as often as the Experiment was made on a clear 1 but 
if a bright Cloud were near the Sun, I found it ſometimes exactly as Mr. Line 
wrote to you, namely, Broader than Long, eſpecially while the Priſm was 
placed at a great Diſtance from the Hole: Which Experiment will not, I con- 
ceive, be queſtion'd by Mr. Newten, it being ſo agreeable to the received Laws 
of Refractions. And indeed the Obſervations of theſe two Learned Perſons,- 
as to this Particular, are eaſily reconcileable to each other, and both to Truth; 
Mr. Newton contending only for the Length of the Image (tranſverſe to the 
Axis of the Priſm) in a very clear Day; whereas Mr. Line only maintained 
the Exceſs of Breadth, parallel to the ſame Axis, while the Sun is in a bright 
Cloud. Tho' as to what is further deliver'd by Mr. Newton, and*oppoſed 
Mr. Line, namely, that the Length of the coloured Image was fre times 
Diameter of its Breadth ; I never yet have found the Exceſs above thrice 
the Diameter, or at moſt 3 1, while the Refractions on both Sides the Priſm 
were equal. So much as to the Matter of Fact. g 
- Now as to Mr. Newtor's Theory of Eight and Colours, I confeſs his neat 
Sett of very Ingenious and Natural Inſerences, was to me, upon = Gre 
> > P * 
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Peruſal, er ty e ee his new Doctrine; I having for- 

: merly obſerved the like Chain of Inferences upon Search into natural Truths. 
But ſince ſeveral Experiments of Reſractions remain ſtill untouched by him, 
I conceived a further Search into them would be very proper, in Order to a 
further Diſcovery of the Truth of his Aſſertion. For accordingly as they 
are found, either agreeing with, or diſagreeing from his new Theory, they 
muſt needs much ſtrengthen, or wholly overthrow the ſame. The Experi- 

ments I pitched upon for this dae are as follow : N | 
1. Having frequently obſerved, that the Form of Objects viewed in the 
Microſcope (or rather of the Microſcope itſelf ) conſiſts almoſt in an indi- 
viſible Point, I concluded, two very ſmall Pieces of Silk, the one Scarlet, the 
other Violet Colour, placed near together, ſhould, according to Mr. Newton's 
Theory, appear in the Microſcope in a very different Degree of Clarity, in 
regard their unequal Refrangibility muſt cauſe the Scarlet Rays, or Species, 
to over- reach the Retina, while placed in the due Focus of the Violet ones, 
. | and conſequently muſt occaſion a ſenſible Confuſion in the Viſion of the for- 

| | : mer, one and "A ſame Point of the Scarlet Object affecting ſeveral Nerves in 
the Retina. Yet upon frequent Tryals I have not been able to perceive any 
Inequality in this Point. 5 
2. The Second Experiment I made in Water. I took a Braſs Ruler, and 
faſtning thereunto ſeveral Pieces of Silk, Red, Yellow, Green, Blue, and 
Violet, I placed it at the Bottom of a Square Veſſel of Water: Then I re- 
tired from the Veſſel fo far as not to be able to ſee the aforeſaid Ruler and co- 
loured Silks, otherwiſe than by the Help of the refracted Ray. Now, did 
Mr. Newton's Doctrine hold, I conceived I ſhould not ſee all the mentioned 
Colours in a ſtreight Line with the Ruler, in regard the wages Refrangi- 
bility of different Rays muſt needs diſplace ſome more than others. Yet in 
Effect, upon many Tryals, I conſtantly found them in as ſtreight a Line, as 
in. 


the bare 42 urch. ; * 
3. To advance this Experiment, I adjoined a ſecond Refraction to 
former of Water, by placing my Priſm ſo as to receive icularly the 


ſuffered a ſecond Refraction. Bur ſtill with equal Succeſs, 
ing in a ſtreight Line to the Eye behind the Priſm. 

4. To theſe two Refractions I added a third, by receiving the co- 
loured Species ae Ale gu whereby both incident and emer- 
gent Species ſuffered their reſpective Refractions. But ſtill with the fame 
Succeſs as formerly, as to the ſtreight Line they a in. 

For further Aſſurance in this ment, leſt Prepoſſoſſion, occaſion d 
from previous Knowledge of the Silk's Situation in a ſtreight Line, might 
poſſibly prejudice the Judgment of the Eye (as ſometimes I have obſerv d 
to happen to the Judgment the Eye paſſeth upon the Diſtance of Ob- 
jects) I call d into the Room ſome unconcern wholly i t 
of what the Experiment aim'd at; and demanding — thay. Gn. -0ct 

3 Ruler in a crooked Line, they anſwer'd in the 
Negative. 8 


refracted Species of the Silk and Ruler; whereby only — Species 
as to their appear- 


5- The 
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5. The next Experiment I made in uncompounded Colours (as Mr. Newton 
terms them, Prop. 5. & 13+) as follows. Having caſt two coloured Images 
upon the Wall, fo as the Scarlet Colour of the one did fall in a ſtreight Line 
(parallel to the Horizon) with the Violet of the other: I then looked upon 
both through another Priſm, and found them till appear in a ſtreight Line 


parallel to the Horizon, as they had formerly done to the naked Eye. Now | 


according to Mr. Newton's Aſſertion of different Refrangibility in different 
Rays, I conceive the Violet Rays ſhould ſuffer a greater Refraction in the 


Prifm at the Eye, than the Scarlet ones; and conſequently both Colours 


ſhould not appear in a ſtreight Line parallel to the Horizon. 


6. Another Experiment I made, in order to ſome further Diſcovery of 
that ſurprizing Phznomenon of the coloured Image, which occafioned Mr. 


Newton's 2 Theory of Light and Colours, as alſo of his excellent In- 


of 
vention of t rg Teleſcope and Microſcope. Having then ſometimes 
ſuſpected, that not only 3 1 


the Truth of this Suſpicion by means of the Sun- Spots, made to appear in the 


coloured Image, by placing a Teleſcope behind the Priſm. But my Endea- 
7 5 feGual herein, by reafon of ſome intervening Dickies ; 
I thought at length of a more feaſible Method, in order to the deſigned 


vours proving 


Diſcovery; as in the following Experiment. 
I fined a very white Pa Circle (about an Inch in Diameter) 


indifferently well illuminated. This 
former, as to the Situation of Colours, is, the Scarlet appearing above, 


the Violet below, tho* but faint. But this I was not ſurprized at, having 
obſerved upon diſſecting the Eye, that Objects are painted on the Retina after - 
a contrary Poſture to what they appear to ſight. Having thus rendered the 

reachable than formerly it was, I conceived good : 


coloured Image much more 
Hopes of ſome further Diſcovery in the Point mentioned. 


In purſuance then of my former Suſpicion, having fixed my Priſm in a 
Poſture, I cauſed the Paper C to be applied cloſe up to the Paper-Curcle - 


a b d; whereupon the former Violet d, and the Scarlet Colour of C, vaniſhed 


into Whiteneſs. Next I removed the mentioned Circle from the Shuts, and 
placed it in the open Window, ſupported only by n „to 
Po in the Retina, 

the Scarlet now appearing below, the Violet above, the intermediate Co- 
. 24 here, on the by, tis very remarkable, that du- 


my Aſtoniſhment, all the former Colours exchanged 


lours ſcarce diſc 


ring this Obſervation I _ perceived both Blue and Scarlet Light to be 
tranſparent, I being able to 


great Part ariſe from the neighbouring Light. Laſtly, I placed the Paper- 


Circle anew, ſo as the one half & was faſtned to the Shuts, the other Semi- 


circle « being expoſed to the open Ar. Whereupon the Semicircle a be- 


*, 


the direct Sun-Beams, bur alſo other extraneous - 
Light, might poſſibly influence the coloured Spectrum, I hoped to diſcover + 


iſcern ſeveral Objects thro' both, namely Stee- 
ples oppolite to my Window, Whence it follows, that theſe Colours do in 


| 1 ; | my Fs. 7. 
Window -ſhuts; and beho it thro my Priſm, I found a coloured Image 


painted thereby upon my Retina, anſwerable in almoſt all reſpects to the for- 
mer of the Sun-Beams upon the Wall, eſpecially when the Paper-Circle was 
indeed contrary to the 
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came bordered with Violet above, Scarlet below; but the other Semicircle 
b, quite contrary. Hence I make the following Inferences. _— 

Firſt, That not only the Light reflected from the e but alſo 
from the ambient Air, hath great Influence upon the co Image, eſpe- 
cially as to the Violet and Scarlet Colours. Whence, perchance, it will not 
hereafter ſeem ſtrange, that the coloured Spectrum on the Wall is fo long, but 
only that the Breadth is not greater. Secondly, Were there a more lumi- 
nous Body behind the Sun, we ſhould in all likelihood have the Colours of 
the Spectrum in a contrary Situation to what they a in A yk 
3 8 - ſeems to follow, that the 2 rs Order 

Colours ariſeth not from any intrinſical Property of Refrangibility, (as main- 
tained by Mr. Newton) but Ker contingent and extrinſical Fi dalkuge of 
neighbouring Objects: For accordingly as the Body behind the Paper-Circle 
was more or leſs illuminated than Circle itſelf, all the ſeveral Colours 
changed their Situation. 

8. The next Experiment was made in Order to Mr. Newton's Doctrine 
of rey Colours, as Prop. 5. Having covered the Hole in the Window- 
ſhurs with a thin Slice of Ivory, the tranſmitted Light appeared Yellow ; 
but upon adding three, four, or more Slices, it became Red. Whence it 
ſeems to follow, that Yellowneſs of Light is not a primary Colour, but a 
Compound of Red, G Q4. . 

9. The laſt Experiment was made in reference to Mr. Newton's 12th Prop. 
where from his own Principles he renders a very plauſible Reaſon of a ſur- 
prizing Phænomenon, related by Mr. Hooke; namely, of two Liquors, the 
one Blue, and the other Red, both ſeverally tranſparent ; yet both, if placed 
together, became opake. The Reaſon whereof, faith Mr. Neuron, is, be- 
cauſe if one Liquor tranſmitted only Red, the other only Blue, no Rays 
could paſs thr&* both. | | 5 3 

In reference then to this Point, I filled two ſmall Glaſſes with flat poliſh- 
ed Bottoms, the one with fortis deeply died Blue, the other with Oyl 
of Turpentine died Red, both to that Degree as to repreſent all Objects thro' 
them reſpectively Blue or Red: Then placing the one upon the other, I was 
able ro diſcern ſeveral Bodies thro both. Whereas, according to Mr. New- 
tons Theory, no Object ſhould appear thro* both Liquors ; becauſe if one 
tranſmit only Red, the other only Blue, no Rays can paſs thro both. 


P. S. Juſt upon the Cloſe of the adjoyned Letter, I received from Mr, Gaſcoigne 

J yours of May the 4th ; wherein jon are pleaſed to favour us with an exact Ac- 

Count of the famous Experiment of the coloured Spectrum, lately exhibited before 

the Royal Society. I was much rejoyced to ſee the Tryals of that Illuſtrious 

Open agree ſo exattly with ours . tho in ſomewhat ours diſagree from 
ar. ewron. : Rc : 


8. The Thi ſed b Mr. Line bein upon Tryals found true and grant- 

Anſwer ngs oppoied DY 8 
Ate = me, I begin with the new Queſtion ee ee of the — 5 5 
Abie. 2.698. af the Image to its Breadth: And it is no wonder, that Mr. Lucas found the 
R N 5 + 34 £ rh YS Hy * e 
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— than I did, ſeeing he tryed the Experiment with a leſs 


pe Angle indeed which Luſed was but about 63 degrees, 12 min. and his 
is ſet to 60 degrees: the difference of which from mine, being but 3 deg. 
12 min. is too little to reconcile us, but yet it will bring us confilerab near- 
er e And if this was not exactly meaſured, but the num- 
ber of 60 degrees ſet down by gueſs, or by a leſs accurate Meaſure (as I ſuſ- 
pect by the conjectural Meaſure of the Refraction of his Priſm, by the Ratio 
of the Smes to 2 to 3, ſer down at the fame time, inſtead of an Experimental 
one,) then might it be two or three degrees leſs than 60 dep. if not ſtill leſs: 
And all this, if it ſhould be fo, would take away the greateſt part of the dif- 
ference between us. 

But however it be, I am well aſſured my own Obſervation was exact 
enough. For I have repeated it divers times ſince the receipt of Mr. Lacas's 
Letter, and that without any conſiderable difference of my Obſervations, cither 
from one another, or from what I wrote before. And that it might appear 
experimentally, how the increaſe of the Angle increaſes the length of the 
wow 4 and alſo that no body, who has a Mind to try the Experiment exactly, 
might be troubled to procure a Priſm which has an Angle juſt of the Bigneſs 
aflomed by me; I tryed the Experiment with divers Angles, and have ſet 
down my Tryals in the following Table; where the firſt Column expreſſes 
the Angles of two Priſms which I uſed, which were meaſured as exactly as I 
could by applying them to the Angle of a Sector; and the ſecond Column 
expreſſes in Inches the length of the Image made by each of thoſe Angles; its 
Breadth being two Inches, its Diſtance from the Priſm 18 Feet and 4 Inches, 
and the Breadth of the Hole in the Window-ſhut * of an Inch. 


The ring 24 9! The ſecond Priſm 362 . 12| | |10* 
63 . 26 | 10; 63 . 48] | [10} 


You may perceive, that the of the I in reſpect of the An- 
gles that ch . win be in the ek — than in the 
firſt; but that was becauſe the Glaſs, of which the ſecond Priſm was made, 
had the greater Refractive Power. | | | 

The Days in which I made theſe Tryals were pretty clear, but not fo clear 
as deſired ; and therefore afterwards meeting with a Day as clear as I deſired, 
I repeated the Experiment with the ſecond Priſm, and found the Lengths of 
the made by its ſeveral Angles, to be about 5 of an Inch greater than 
before, the Meaſures being thoſe ſet down in the Table. 


Angle Lengths 
Sn, 54% of | 7; 
The ſecond Priſm 462 . 12 151 
63 . 48 [11 "> 
Vol. I. Z The 
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be reafon of this difference, I end, was, that in the cleareſt Days 
the Light of the White Skies, which dilutes and renders inviſible the fainteſt 
Colours at the Ends of the Image, is a little diminiſhed in a clear Day, and 
ſo gives leave to the Colours to appear to a great Length; the Sun's Light at 
the fame time becoming Brisker, and ſo ſtrengthning the Colours, and making 
the faint ones at the two ends more conſpicuous. For I have obſerved, that in 
Days ſomething Cloudy, whilſt the Priſm has ſtood unmoved at the Window, 
the Image w ow a little longer or a little ſhorter, accordingly as the Sun 
was more or leſs obſcur d by thin Clouds which paſſed over it; the Image be- 
ing ſhorteſt when the Cloud was brighteſt, and the Sun's, Light fainteſt. 


hence is eaſie to apprehend, that if the Light of the Clouds could be quite 


taken away, ſo that the Sun might appear ſurrounded with Darkneſs, or if 
the Sun's Light 8 much ſtronger than it is, the Colours would ſtill appear 
to a greater Le | 

10 all theſe Obſervations the Breadth of the 1 was juſt two Inches. 
But obſerving that the Sides of the two Priſms I uſed were not exactly plain, 
but a little Convex, (the Convexity being about ſo much as that of a double 
 Convex-Glaſs of a ſixteen or eighteen Foot Teleſcope) I took a third Priſm, . 
whoſe Sides were as much Concave as thoſe of the other were Convex; and 
this made the breadth of the Image to be two Inches and a third part of an 
Inch, the Angles of this Priſm, and the Lepgrhqof the Image made by each 
of thoſe Angles, being thoſe expreſt in this Table. 4 7 


1. en 
91 9 
F117 


In this caſe 8 the Concave figure of the ſides of the Priſm by ma- 
king the Rays Diverge a little, cauſes the Breadth of the Image 
in proportion to its than it would be otherwiſe. And this I thoughr 
fit to give you notice of, that Mr. Lucas may examine, whether his Priſm have. 
not this fault. If a Priſm may be had with ſides exactly plain, it may do well 
to try the Experiment with that; but its better, if the ſides be about fo much 
Convex as thoſe of mine are, becauſe the Image will thereby become much 
better defined. For this Convexity of the ſides does the fame effect, as if 
you ſhould uſe a Priſm with ſides exactly plain, and between it and the Hole 
in the Window-ſhut, place an Object-Glak of an 18 Foot Telefcope, to 
make the round Image of the Sun appear diſtinctly defin'd on the Wall When 
the Priſm is taken away, and conſequently the long 1 made by the Priſm 
to be much more diſtinRly defined (eſpecially at its ſtreight ſides) than it would 


be otherwiſe. | 
One thing more I ſhall add: That the utmoſt 1 of the Image, 


from the fainteſt Red at one End, to the fainteſt Blue at the other, muſt be 
meaſured. For in my firſt Letter about Colours, where I ſet down the Length 
to be five times the Breadth, J called that Length the utmoſt Length 


to be greater 


x 


\ 
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the Image; and I meaſured the utmoſt Length, becauſe I account all that 
Length to be cauſed by the immediate Light of the Sun, ſeeing the Colours 
{as I noted above) become viſible to the greateſt Lengrh in the cleareſt Days, 
that is, when the 1 of the Sun tranſcends moſt the Light of the Clouds. 
Sometimes there wi ge. ſhoot out from both Ends of the Image a 


ing Light a way beyond theſe Colours, but this is not to be regard- 
e e pw to the Image. If the Meaſures be taken ri * 
whole 3 will exceed the Length of the ſtreight Sides by Hou: the 
57 0 re | 2 th preſi ill 
By theſe things ſet us circumſtantially, I preſume Mr. Lucas wi 
be bled to accord his Tryals of the — with mine; ſo nearly at 
leaſt that there ſhall not remain any very conſiderable difference between us. 
For if ſome little difference ſhould ſtill remain, that need not trouble us 
any further, Rong there may be many various Circumſtances which ma 
conduce to it; ſuch as are not only the different Figures of Priſms, but 415 
the different Refractive Power of Glaſſes, the different Diameters of the Sun 
at divers Times of the Vear, and the little Errors that may happen in 
Meaſuring Lines and Angles, or in placing the Priſm at the Window; 
for my part, I took Care to do theſe things as exactly as I could. How - 
ever Mr. Lucas may make ſure to find the Image as long or longer than I 
have ſet down, if he take a Priſm whoſe Sides are not hollow „but 
plain, or (which is better) a very little Convex, and whoſe Refracting An- 
gle is as much greater than that J uſed, as that he hath hitherto tryed it with 
15 leſs; that is, whoſe Angle is about 66 or 67 Degrees, or (if he will) a little 
greater. | 
83 Mr. Lacas's other Experiments, T am much obliged to him that 
he would take theſe things ſo far into Conſideration, and be at ſo much 
Pains for Examining them; and I thank him ſo much the more, becauſe he 
is the firſt that hath ſent me an Experimental Examination of them. But yet 
it will conduce to his more ſpeedy and full Satisfaction, if he a little 
the Method which he has propounded, and inſtead of a Multitude of Things 
try only the Experimentum Crucis. For it is not Number of Experiments but 
Weight to be regarded; and where one will do, what need many? 
The main thing he goes about to examine is, the Different Refr angibility of 
Light ; and this I demonſtrated by the Experimentum Crucis. Now if this 
Demonſtration be good, there heeds no Examination of the thing; if 
not good, the Fault of it is to be ſhewn': For the only way to examine a De- 
monſtrated Propoſition is, to examine the Demonſtration. Let that Experi- 
ment therefore be examined in the firſt place, and that which it proves be 
acknowledged, and then if Mr. Lucas wants my Aſſiſtance, tounfold thedifficul> . 
ties which he fanſies to be in e has » he ſhall my 
have it. At preſent I ſhall ay nothing in Anſwer to his Experimental Diſcourſe, 
but this in general, that it has proceeded partly from ſome miſunderſtanding of 
what he writes againſt, and partly for want a kangaroo Experi- 
ments; and that amongſt „ which w * 
| | » - 
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ed, is, next to the Experimentum Crucis, the moſt conſpicuous Experiment 
T know, for proving the differen Refrangibility of Light, which he brings it 
to prove againſt. 

Fo the Poſt cript of Mr. Lucas Wes one not 7 dear, with what has 
pa ight think, that he quotes the Obſervation of the Royal Society againſt 
me; c the Relation 8 Obſervation, which you — to Liege, con- 
„„ eee to 
its Breadth according to the Angle of the Priſm, nor any thing more (ſo far 
as I can perceive by yur laſt) than what was pertinent to ings then 
in diſpute, viz. that they found them ſucceed as I had affirmed. And there- 
fore, ſince Mr. Lucas has found the ſame Succeſs, I ſuppoſe, that when he ex- 
preſſed, That he much rejoyced to ſee the Tryals of the R. Society agree ſo exact; 
with his, he meant only fo far as he with mine. 


P. S. I had like to have forgotten to adviſe, that the Experimentum Crucis, 

aud ſuch others as ſhall be made for knowing the Nature of Colours, be made 
with Priſms that Refract ſo much, as to make the Length of the Images froe 
times its Breadth, and rather more than leſs ; for otherwiſe' Experiments will 
not. ſucceed ſo plainly with others as they have done with me. 


4. Optical Ex VIII. I took a ſtiff piece of brown Paper, and pricking a ſmall Hole there- 
, ne” nog in, J held ir at a little diſtance from me: then apyying a Needle to ** 
N. 221. 2.286. I was ſurprized to ſee the Point of it inverted. The nearer the Needle was 
lune. An. 1696. to the Hole, it was ſo much the more magnify d, but leſs diſtinct; and if it 
| were ſo held, as that its Image was near to the Edge of the Hole, its Point 
ſeemed crooked. So that, it ſeems theſe ſmall Holes, or ſomewhat in them, 

perform the Effects of a Concave Speculum, and fo I take leave to call them 


4 Problem of IX. 1. Mitto tibi hac occaſione Conſtructionem Problematis Albazeni nuper 
181 a me inventam, & a Collegis meis ſelicem ſatis judicatam. Problema eſt; 
Hugens, N 97. Dato Speculo Cavo aut a0, itemque Oculo & Puntto Rei wiſe, invenire 
1 4 Punttum Reflexionis. ä 
is. 728. Eſto Speculum ex Sphæra quæ Centrum habeat A Punctum, Oculus vero 
fit in B, & Punctum Viſibile in C, Planumque ductum per A, B, C, faciat 
in Sphæra Circulum D d, in quo invenienda ſint Reflexionis Puncta. Per 
tria Puncta A, B, C, deſcribatur Circuli Circumferentia, cujus fit Centrum Z; 
occurrat autem ei producta A E, Perpend. B C, in R, & fit duabus R A, O A, 
tertia Proportionalis N A, eritque N M, Parallela B C, altera Aſymptoton. 
Rurſus ſint Proportionales E A, 1 A O, AI, & Summa I Y æquali I N, duca- 
tur Y M Parallela A Z; eaque erit altera Afymptotos. Denique ſumptis IX, 
TS, quæ ſingulæ poſſint dimid'um Quadratum A O, una cum Quadrato AI; 
erunt Puncta x & £ in Hyperbola, aut Sectionibus oppoſitis D 4, ad inventas 
Afymptotos deſcribendis, quarum Interſectiones cum Circumferentia D O, 
* © nt Puncta Reflexionis quæſita. Conſtructio hæc, in omni Caſu, quo 
Froblema folidum eſt, locum habet, przterquam in uno, ubi non — 


* 
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ſed Parabola deſcribenda eſt ; cum nimirum Circumſerentia per Puncta A, B, C, 
deſcripta, tangit Rectam AE. \ ; * {45 

2. Cum Nobiliſſimi Hugemii Conſtructionem ad Calculos revocarem, ean- By N. Slufius, 
dem omnino mecum Analyſin ſecutum eſſe deprehendi ; fed cum ex illa duæ #14. 
naſcantur Effectiones, utraque per Hyperbolam circa Aſymptotos; Ille unam, 
Ego alteram, uri faciliorem, ſelegeram. Evidens eſt autem. nihil aliud quæri 
hoc Problemate (ſi illud ad Terminos mere Geometricos revocemus) niſi 
in dato Circulo, cujus Centrum A, Radius A P) Punctum aliquod ut P, 4 
quo ductis ad Puncta data E, B. inæqualiter a Centro A diſtantia, Rectis 
PE, PB, Recta AP, producta biſecet Angulum E P B. Quod quidem va- 
rips Caſus recipit. Vel enim Normalis ex A in Rectum E B, nimirum AO, 
cadit inter E & B, vel ultra B. Si ultra, vel Rectangulum E O B zquale eſt 
Quadrato A O, vel majus vel minus. De caſu æqualitatis videbimus infra; 
nunc vero tres alios Caſus eadem fere Conſtructione complectemur. Per tria 
puncta A, E, B, tranſeat Circulus, ad cujus Circumferentiam producatur A O Fig. 79, 8, 611 
in D. Ac ſi quidem punctum O cadat inter E & B, Recta AO verſus O pro- 
ducenda erit; fin autem ultra B, ſitque Rectangulum EO B majus Quadra- 
to AO, producenda erit verſus A; at fi Rectangulum quadrato minus fuerit, 
Circulus in ipſo puncto D, rectam A O ſecabit. Tum ducta AX, parallela 
E B, ſecante Circulum datum in N, fiat ut R lum D A O ad quadra- 
tum AN, ita: AX ad AH, quæ ſumenda erit verſus X, fi O cadat inter E 
& B, aut Rectangulum E O B minus fit quadrato O A; at ex contraria, 
fi fit majus. Ponatur nunc OQ zqualis A H (in directum E K pr & ſe- 
cundo caſu, tertio vero verſus E:) tum fiant fg mrs A, NA. 
HK, ſumenda omni caſu verſus X: ſectaque A O in V, ut fir eadem Ratio 
KA ad AV, quæ AD ad AX; jungatur K V, ac producatur donec occur- 
rat recta E M Parallelæ O A, indefinite productæ, in puncto L; erunt omni 
caſu KL & QL Aſymptoti 3 quæ per punctum O deſcripta, pro- 

ſito ſatisfaciet: hoc tantum diſcrimine, quod primo & ſecundo caſu Hyper- 
bok per O, Problema ſolver in ſpeculo Convexo, Sectio vero ei oppoſita in 
Concavo; at tertio caſu contra, Hyperbola per O ſerviet Concavo, ejus oppoſita 

Convexo. Atque id quidem, cum punctum V cadit inter A & O; nam fi 
ultra O caderet, unica Hyperbola inter eaſdem QL, K L, deſcripta, tam 
culo Convexo quam Concavo ſatisfaceret. Cæterum ſi V caderet in i . 
punctum O; Problema tunc Planum eſſet, & ipſæ Rectæ LQ, LK, illud ab- 
ſolverent. Unde patet Problematis hujus dari Caſus infinitos, qui per Locum 
Planum ſolvi poſſunt : quo magis venia digni videntur ii, qui illud per eun- 
dem Locum uniyerſe ſolvi poſſe cenſuerunt, quod ipfis aliquoties Calculus feli- . 
citer cecidiſſet. Nulla enim dari poteſt trium punctorum A, E, B, poſito, (de 
caſu æqualitatis Rectanguli EO B, & Quadrati O A, mox videbimus, ) quæ non 
admittat Circulum aliquem ex Centro A deſcribendum, ad cujus Circumfe- 
rentiam Problema per Locum Planum ſolvi queat. Hujus autem Circuli · 
Radius, ſi tanta eſt; ita invenietur: in primo & ſecundo caſu ſuperioris Con- 
ſtructionis fiat ut Quadratum A una cum duplo rectangulo O AD, ad du- 2 
plum Quadratum AD; ita Quadratum A O, ad Quadratum A N, erit AN 
Radius quæſitus. At in tertio caſu, faciendum eſt, ut Quadratum A X minus 


Duplo 
* 


Tig 82. 


Fig 83. 


Other-viſe; by 


Sluſius. 
2. 6123. 
Fig. 


ibid, 


(174) 
Duplo ad Duplum Quadratum AD; ita Quadratum 


AO, ad Quadratum b 


Conſtruendus nunc ſupereſt alius caſus, æqualitatis nempe Rectanguli EOB, 
& Quadrati A O, five in quo Circulus, per puncta A, B, E, deſcriptus, tangit 
Rectam A O. Recte autem monuit Clariſſimus Hugenius hoc caſu deſcri- 


bendam eſſe Parabolam; quod tamen non ita intelligendum eſt quaſi per Hy- 


lam ſolvi non poſſit, cum & Hyperbolam & Ellipſin, imo Infinitas (fi quis 
ethodo noſtra uti velit) admittat; ſed quod Parabolam quoque recipiat, 
uem alii caſus reſpuunt. Eadem ratione temperandum eſt quod ait; Con- 
— ſuam omni caſu quo Problema ſolidum eſt; — lad intelligit 
enim, levi mutatione ſemper inveniri Hyperbolam quæ propoſito ſerviat: quod 
caſus a nobis ſuperius Conſtructos cum ejus Conſtructione comparanti planum 
_ Ut autem ad caſum —_ 3 & nequid temere —_ vi- 
ear, Ecce tibi non unam, ſed duas Parabolas, ac præterea Hyperbolas Oppo- 
ſitas quæ Propoſitum abſolvunt. Sint, ut prius, puncta data E, B, Circulus 
ex Centro A, ac alius per tria puncta A, E, B. ee ſit AO, Cen- 
trum D. Ducta Diametro NAD X, fiant tres Proportionales X A, N A, Z A, 
cujus dimidium fit A L. Fiant iterum tres Proportionales 2 O A, N A, IA, 


cujus dimidium fit K A, & perficiatur Rectangulum LA OV; productaque 


L Vin 8, donee Vs fit tertia Proportionalis ipſarum AI, OV; Axe S L, 


M. 


Latere Recto A I, Vertice S, deſcribatur Parabola; hæc enim Circulum ſeca - 
bit in is P, P, quæſitis. Tantundem faciet alia, fic perfecto Rectangulo 
DAK C, & producta K C in T, ita ut CT fit tertia Proportionalis ipſarum 
AZ, DC, deſcribatur circa Axem J K. Vertice T, Latere Recto, Z A: oc- 
curret enim Circulo in iiſdem punctis P, P. Facilior adhuc eſt Conſtructio 
per Sectiones Oppoſitas; factis enim, ut prius, tribus Proportionalibus X A, 
N A, Z A, demittatur Z I Nortnalis, tertia Proportionalis Duplæ AO, & AN. 
Erit itaque Z I major Z A, cum Dupla A O minor ſit X A: tum in puncto 
I, inclinetur utrinque Angulo Semirecto ad lineam I Z, rectæ IQ, IM, & 
ab utraque parte indefinite producantur; demum circa illas tanquam Aſympto- 
tos deſcribatur per A Hyperbola, & alia ipſi Oppoſita; hæc enim ſatisfaciet 
Problemati in Speculo Convexo, illa in Concavo. Cum vero, ut oſtendimus, 
21 ſemper major fit Recta Z A, Recta TM nunquam tranſibit per A. Non 
dabitur ĩtaque Caſus, quo ex hac Conſtructione, velut in præcec entibus, Pro- 
blema per ipſas Aſymptotos ſolvi poſſit: & tamen hoc quoque aliquando Lo- 
cum Planum admittit; cum ſcilicet accidit, ut Recta X O ducta ad Centrum 


D, Tangat Circulum NP P; ipſum enim punctum Contactus quæſtionem 
ſolvit. Et hæc quidem de Problemate, quod hactenus multorum ingenia exer- 
cuit, & cujus ſolutionem ante aliquot Annos abſolvi. 


Accipe que circa Alhazeni Problema, curis ſecundis meditatus ſum. 
Darus it Circulus, cujus Centrum A; puncta data ſunt D & d. Suppona- 


tur factum quod quæritur; ſitque Radius Incidens DE, Reflexus E d; & ex 
Puncto Refſexionis E cadat in junctam D A, Normalis E J, & in eandem, ex d, 


Normalis d N, occurrantque eidem Tangens EC & Radius 4 E, productis in 
B. Sit nunc DA=z. Al=a. NA=» EIS e. dN =b. B A=. 
AE=9q. CA =». Igitur, cum Anguli, DEC, CE B, ſint zquales, & 

Angulus 


61756) 


Angulus CE A, Rectus, ex Hypotheſi erunt tres, DA, CA, BA, Harmonice 
= enim facile oſtenditur). Erit itaque ut DA, ad BA, 
ita DC, ad CB; five in terminis Analytics, r ν N 2 


LK == x live 275 = x Cum autem Rectangulum CA, five x 45 
fit æquale Quadrato A E, ſive 44 eit , & per conſequens 2 = 


4142 - e 


1 SPP + e — p _ — N 
Rn 7 ſiye 2 2b aa—22nae—qqba+4que 


3 24 247 Que zquatio eſt ad Hyperbolm, circa Aſymptotos, . 
cujus Conſtructio cum Circulo dato, Problemari fatisfacit.. Cum vers, Ct. 
NN N 44 + ee, ſi loco 26 * 44, ponatur ejus Valor 2 bz 447 


2 bree, 


itur alia pariter ad Hyperbolam circa Aſymptotos 9247 


20e, 28 e 1114 ＋ que = 244% Et hac Methodo, at- 


que illa, quam in Libello noſtro de Auahſi uimus, prodibunt infinitæ 
Aquationes ad Hyperbolas & Ellipſes, quæ cum Circulo dato Problema ab- 
ſolvent; niſi quod Effectiones plerumque 1ntricatiores evadunt quam ut operæ 
pretium fit illas aggredi: — tamen poterunt eo modo, quo ibi uſi ſu- 
mus in Ellipſi. | | 

Retulimus, ut vides, Calculi noſtri Summam ad lineam D A, fed fatis ani- 
madyertis, non majori difficultate referri potuifſe ad 4 A (quz pariter data 


eſt) ductis ſcil. lineis, quas in Schemate punctis adumbravimus. Verum novo | 


Calculi labore non eſt opus. Si enim Rez 4A, ejuſque partibus, eoſdem ac 
#=b.pA=n AI=aiE = e. &c. prodibit eadem Aquatio 46 nl 
us; & infinitas alias Hyperbolas & Ellipſes obtinebis, quæ cum. Circulo dato 


Bs terminos Analyricos adhibeas, h. e. 1 on A facias zqualem 2. 
1 


þ 


Problemati ſatisfacient. Sci, eſſem {i ſingulos Caſus eee vellem, cum 


illorum Æquationes ſola Signorum A & — variatione 


habetur, ex punctis à priori æquatione partibus, in ues » (quz in nihilum 
e : nempe hæc, 22644 . e 
2 25.44, poſito ejus valore) & 6% 47% ee 4%. 

Sed animadverttndum eſt, quod e | 
ſtatim ſeſe offerant in æquatione duz Hyperbolz ; & aliæ totidem A progres 
diverſe, cum refertur ad Rectam dA; caſdem tamen omnino Parabolas hãbe- 


ri, ad utramvis Rectarum 4 A, vel DA, referatur Analyſis: cujus rei ratio 


levi conſideratione tibi occurret. 


914 


ernantur. Unum 
tamen excipio, nimirum cum Angulus 4 A D eſt Rectus; ejus enim æquatio 


247 274% vel (pro 
Anal) ſin ad Rectam DA. 


(176 ) 
-  Patere nunc, V C. ut ſuperiorem Analyſin omnibus, — 
heron Reflectionem proponi lolent, — — novo facto 


Fig. . Schemate. Sit igitur, ut prius, Circulus, cujus Centrum A, Punctum D datum, & 

a coRadi Incidew D E,cujus Reflex Gr Q, Jute tenen gl . 

* EC, & Normalis E I; & producatur ad eandem, Recta QE B; Pe- 
nominentur partes ut prius. DAS. CAS x. AE=q BAS. Al=a 

IE =. Igitur, propter tres DA, CA, BA, Harmonice Preportionales, 


$949 - 

_m_ res C A, 2 ee een 
in quodcunque Circuli punctum cadat Radius D E. Itaque ſi quæratur 
punctum E, in quod fi Radius DE Incidat, RefleQatur n-gaminec Diametto 
LAV — DA; Reflexus QE, productus tranſibit per I, ut patet; 


& I ac B coincident. Igitur 4 = — — , Give, 44— "RT 


24 — . 
17 & Problema per Plana ſolvetur. i . 

8 quæratur punctum, A quo Radius RefleGatur pardlclus altert ks li- 
neæ, ut AK uf x Centro A;) ducatur ad illam, ex puncto I, Tangens 
KL =. Evidens eſt, Triangula AK L, EIB, fore fimilia, cum omnia 
e eee ee &c. Itaque AL, ad LK; ut EI, 


iy F 8 2 —de_ 5 4/ox&9 © be 23001994 
FFF 


2 725 88 7 4 + qqde;- bv ou poſito q q—ee, 2 = 
284 227% 22444 44 77 Urraque autem 2quatio eſt 
ad Hyperbolicam circa Aſymptotos, que cum Circulo dato Problema abſolvit. 
Prôponatur nunc efficere, ut Radius Reflexus tranſear per datum punctum 
N, (ut in Problemate Albar en) vel ut productus verſus punctum Reflexionis 
E, occurrat dato puncto N. Ex N cadat in AL Normalis NO =», ſitque 
AO=b. Patet eſſe, ut AO, ad differentiam iplarum ON, AB; 12 II. 
1 ba—ne 
ne ane AT Ore 7 „ a 7G 7 "5" 
ne got 220! 


eee - — 
. Vale 45 eee ee 


22% nim. illa ipla æquatio Problemais Albazeniani quam ſupra i innut- 


MO” SET 11 4 IE End, £ AUS 

mus: Vel. ſecundo "be SURE 77 five 26761 

e ba - THe +599 e 
55 0 nt Kae uæ 42 Na Reflexianis proponi 1 bent, 
5 bee tamen Finitam — D dati di ſtantiam 9 — Sed facilior 
erit Analyſis, fi ſupponamus Infinitam. Secta enim C A bifariam in G, con- 
5 ſtat ex rietate trium, D A, E A, BA, Harmonice Proportionalium, tres 
D 8 » BG, fore Geometrice Proportionales, ſuppoſita Ys 

pu 


(177) 

gar Wenge, Infinita; BG abibiri nihilum, & 
cum B cum * — Check 
itaque CA = 29, — een AI, zquie Quadra A F, die in 
rerminis Analyrici, 23% livey =" 11: : Cumque diſtani puncti D 


fu A EDDA. 5 ſiq Radius Re- 
flexus parallelus A L. quoniam eo caſu 4 & y coinci erit a = 


77 ive 1575 eren Nenne an E. ess de 


EIT ſive 2 44 4 2 da e = q*. Si petatur ut tran- 
wag bane 77 ; 2 
N erit, ut ſupra, * == &2baa+2nge=bqq 


7415 Quæ æquationes ſunt quogue vl Eypebabs ches Afympeotos niſi 

N punctum eſſe ſupponatur in AL; nam cum tunc # abeat in nihilum, ſub- 
ltis ab æquatione in quibus » continetur, reſiduæ dant zquationem 
ad Parabolam, ut ſupra quoque monuimus. 

Non exſpectas, V. Cl. ut cum Specula Concava hactenus in Exem- 
plum adduxerim, nunc agam de Convexis. Scis enim, eandem eſſe 
prorſus Analyſin, . & AÆquationes ſola Signorum + & — variatione 
Nr Scis Parabolam vel Ellipſin quæ uni ſatisſacit, ſatisfacere al- 
teri; ſi Hyperbola in Convexo Problema abſolvat, ejus . —— 

— in Concavo. His itaque omiſſis, addo tantum, eadem Anal 
in Speculis Concavis Focos & Spatia, quæ Radii occupant in Axe, 1 
ta qualibet Puncti Lucentis diſtantia: Sed mira facilitate, cum Radii ſu 
ae parallel: ; quod tamen nomnullo circuitu a quibuſdam demonſtrari vi- Fig. 86. 
di. Nam in Speculo Concavo E E, cujus Centrum A, ſi Radius extremus 
Reflecti intelligatur ad Axem A R in B, ducta Tangente BORED = ur. 
Biſecetur Semi-axis A R in Qʒ erit 3 Et Q. K 
B C,) . 


firum. Eſt autem QB dimidia C R (ob æquales AQ, Q KA 
dimidia exceſſus ſecantis Arcus ER fie Sinum totum. ſofter fi Arcus ER fir 


(e. g) grad. 9, erit AC, 101246, & BU wy —— r AR. 
4- Compendium, quod wget Weg circa primam Conſtructionem, Otherwiſe, by 
ab initio tibi communicatam, tale eſt : Ducta linea AT, , gane CB, eaque M. Hugens. 


biſecta in V, punctum hoc eſt Aud, per quod tranſire debet una Hyperbole " = 3 
rum Oppoſitarum, quarum Aſymptoti inventz fuerunt Y M. MN. 

Sed en Tibi bonam illam Conſtructionem, quæ in omnibus Caſibus obtinet. Fig. 88. 
Sit Circulus datus E D, cujus Centrum eſt A; Puncta data, B & C. 

Ductis Lineis A B, AC, fiant Proportionales BA (Radius Circuli) & F A: 
Eodem modo C A, (Radius Circuli) & GA, Tum jungatur FC, ea- 


que biſecetur in H; & per hoc punctum een Lineæ LH K, MAN, 
Vol. I. Aa * 


( 178 ) 


{ invicem interſecantes ad Angulos Rectos, quarumque. LELK G1 Parallele 
ei quæ biſecat Angulum B AC. Hæ ſunt duæ Aſymptoti Hyperbolarum de- 
j D-&.G, & quarum una tranſibit etiam per Centrum 
A, quarum Interſectiones cum Circuli Peripheria notabunt puncta Reflexionis 


Trerber confider- 5. Videt hic Nob, Hugenius qua ratione ad omnes Caſus extendi poſſet Hy- 
Tus 2 47 perbola Equalium Laterum, quam in caſu Anguli Recti ſeſe ſtatim offeme præ- 
'* * * cedentibus meis inſinuaveram. Poſſet quoque ex infinitis Ellipſibes, que ad- 
hiberi poſſunt, una ſeligi non difficilis Conſtructionis: ſed piget tamdiu in 
eodem Problemate hærere. Supereſt tamen aliquid, quod contemplationem 
habet non injucundam ; im. cum Sectiones, quæ cum Circulo dato, ad Pro- 
blematis ſolutionem adhibentur, illum in quatuor punctis ſecent, quorum 
duo tantum Reflexioni ſerviunt, quæri poſſet, quodnam Problema ſolvent 
duo reliqua; & quanam verborum forma concipienda ſit Propoſitio, ut quatuor 
illos Caſus complectatur. Deinde annon etiam ijdem quatuor Caſus occurrant 
cum Puncta data æqualiter diſtant a Centro? | 
Anat, i Clar. Hwgenius non alia utitur Analyſi quam mea, quæ Parabolam uno 
'.  trantumcaſ/admittit. Quod ut evidentius tibi conſtet, Equationem quam 
Conſtruxit hic adſcribam. Repete memoria, fi placet, quæ ſecundis curis ad 
te ſcripſi, & invenies, me duas æquationes, Problemati per Hyperbolam circa 
Aſymptos ſolvendo idoneas, aſſignaſſe has nimirum; 


24 4a — 22nae = gqba+qqne=bzqq = 29e, 


Et 247 - 2znae 44% +qque=2zbee 24% e; 
ac ſubjeciſſe, — dea Ce ex gr. pro q 4, ejus Valoremaa + 
ee) invenire poſſe infinitas Hyperbolas & Ellipſes, quæ cum Circulo dato 
Problema ſolverent. Nunc in priori ex his æquationibus pro bz 4 ponatur 
ejus Valor, fiet 80 - 
| be 22nae = qqhe +qque=bazee 24e; 
2n4e qqne 


E 
Sive 44 — DTS TTH = By 


Atque hec eſt. Aquatio, quam magno ingenii acumine, ac pari facilitate, 
colts CE en Re TP 
js. ib. eich nuper in teguentem ORATUGLIONEIMS: QUA AIEVIOTEM, CUM dan 

oe VIX n ihe oa nolui, quin eam judicio ac cenſuræ tuæ —.— 

5 Sint igitur Puncta data E B, Circulus cujus Centrum A; junctis E A, B A, 

Secantibus Circulum in F & C; fiant tres jonales E A, FA, VA, & 

tres iterum BA, CA, XA: Tum juncta VX, ac producta utcunque, (Ver- 

nice X, Latere Tranſverſo V X, ac Recto ipſi æquali) deſcribatur Hyperbola 

XP, cujus applicatæ ad Diametrum VX G, Parallelæ ſint Rectæ AB: Ill 

enim ſatisfacit propoſito in caſu Speculi Convexi, ut ejus Oppoſita in caſu Con- 

cavi. Si Afymprotos deſideres, facile reperiri poſſunt, producta VX, donec 

cum E B, pariter producta, concurrat in L; deinde biſecta VX in I, ac 

ſumpta L. D aquali ET; juncta enim DI erit Aſymptaton una, in quam alia 


25 


79 þ ON 
nem pervenerim. naque, me ex priori mea — 
Datis iiſdem r Normalis A 77985 
ſitum P, ex n A © cada Normals BR. e 83 
43 Ap, 73 PR, e3 AR, 7 r 
22dar+2bbac—2b * 1 
— r 2 We 


. | 244444. 
n 7 417 * Ex 


dee Il e | of 
INE 2 1 08111 4. Hujus ultime Conſtru- 


Rionem olim ad te miſi; alterius vero, Cl. Hagens. Primam autem, 


e — eee 7 1 Gives CY 


=444 1 — ELLITESTITY | 
= #4 — 5 Et addiitis uiaque — erit 

4 on | Ak 9 TY 
ce eg an0e I (hoc eſt quadratum 


ce he © q +mmos- 
As K ) =quile 44 — 7 7 = + | 4 n 


Fiet igitur, Eran yiouls kk: e 22 114 — lle 


1 182 1 7 


ot quam Æquationem ſuperiori Conſtructioni . animadvertes, 


{i C:lcules applicueris; ac ſimul obſervibis, ad —— ne LG A 
AB, BE, referatur Analyſeos ſumma, eaſdem ſemper habere poſſe Sectiones, — 
quamvis 5 circuitu & W diverſis. 

c a 2 Ex ' 


* 
Fig. 91. 


By M. Hu- 


gens. 1bid, 
P. 614. 


Ng. 92. 


bola XP, cujus Applicatæ ad Diametrum AX, paralle 


Radius AD=dſ+ © b+1: 7 N add, FA = x fit 


(180) 

Ex hac Conſtructione, zar «re deducere licet alterius Problemaris 
effectionem, cum ſcil. quæritur „ A quo Radius Reflexus Parallelus 
ſit cuilibet lineæ datæ; oj dy a ag I B, Circulo ex Centro A, 
quæreretur Radius Reflexus parallelus rectæ A E. Idem enim eſt, ac ſi in 
alio Problemate, diſtantia punctorum A & E ſupponeretur infinita ; quo caſu 
Tertia Proportionalis ipſarum E A, F A, abiret in nihilum, & puncta A & 
V. Coinciderent : Itaque V X eſſet æqualis AX, & A E parallel PE. Ap- 
plica igitur ſuperiorem Conſtructionem & Problema abſolves. Deſcripta ſcil 
(Vertice X, Latere Tranſverſo VX, vel AX, & Recto — æquali,) Hyper- 

t rectæ AE. 

6. Verum eſt, quin imo mirandum, — — quam antehac ad te 
miſi inveniri quoque per Calculum quem Dn. Sl» de ea inſtituit poſt mu- 
tationem qq in a4 K ee; is hoc r tan r 
Rionis ſimplicitatis niſi poſtquam eam peragere ſategimus. 

Problema Alhazeni. | Dato Grewloy cujus Centrum A, Radius AD, & puncti- 
duobur B, e Circumferentia Girculi dati, unde ductæ HB, 
HC, 5. 
| — T . M recta, quæ ' bifariam ſecer Angulum 
BAC, ducatur — HE, i n BM, CL. J 
AH, cui Perpendicularis fit HE, Wear BH, HC, — ar afin 


punctis K, G. 

Wife equals Anguli K E & CHZ, five EHG; 

Sit jam AM = | rey Angulus Rectus, crit ut KE. ad E Gz ita 
AL = c FK, erit, | 

. BM + HF al HE, ita MF ad FK, 


Rurſus, quia CL ad L G, ut HF ad FG, eric pernitando & dividends CL 
4 HF AHF, ut L. F ad FG, e225 » qua ablata 
AE = &, GOAT IT Eſt autem EA = = quia Pro- 


portionales F A, AH, AE: EG EA aka = 


$49, Et KA- EA, hoc elt KE = - 


E 


(181) 
Fel dined KE EC, u KA d AG; Le 222. 
n 


R 2 bay 12 : 
Unde invenitur 2 4» xxy-+2 bnx* — ddbnx—ddnxzy=naddy+nbddsx 
W  =2 4cxyj—2bexxy+ddbcy+ dacyy - addyy — bday. 


Et quia # = 4. fit 2 — bbddex _ 2 quia x x = 
a 43 4 4 
| 2bbc 2 bbcddx 2bbeyyx _. 
4. Eſt autem 2 - 9 quia x Xx = 
1 db 
dd — yy. Ergo ons dg — — = 24cxyy +ddoy == 
adddyy—bddxy. 
e 


-2bbcxy—ddbex —2aacxy +ddcay= —aaddy = bddax 
_abddx—cbddx NTA d ,] + 2bbexy 
abddx —cbddx+acddy+aaddy 


244c +2066 — = x quæ æquatio eſt 
ad Hyperbolam. | 
: abdd anddx + acddy + aadd 
NO 66 25.94 2 4AC 7 ers | 
| add 


"EIS 1 8 bx — pnx +pcy +pay 
| dir 24+ bb =P E Ii 3 we 
Unde porro non difficulter invenitur ſequens Conſtructio: Jungantur B A. 
AC, & applicato ſeorſim ad de ede Radii 2 fiant inde 
AP, AQ; & juncto PQ, dividatur ipſa bifariam in R, & per punctum R 
ducantur RD, RN, ſeſe ad Rectos ſecantes, quorumque R, fit 


parallela AD, quæ divider bifariam BAC. Erunt jam RD, RN 
Aſymptoti 


bunt autem H l per Puncta P, G. 
” Ratio Con . . 


'6:.? 
b 
& Q . Quare AO = EE, & OR = EE. Un- 
de Cxtera facilia.. 


Oppoſitarum Hyperbolarum, quarum altera per Centrum A tranſi- 
re debet, quæque ſecabunt Circumferentiam in puns — Tranſi- 


apparet, ductis P & Q, perpendicularibus in 


Fig. 52 


6182) 


h Wir. Sue: . Mira define, Vir Clariffme, eandem in Alhezeniow Problewate Conſtu- 


. 6145. 


Fig. 94. 


ctionem ex diverſis ÆEquationibus deduci, ü es illz omnes, quibus 
hactenus uſi ſumus in una eademque generali Analyſi contineantur. Quod ut 
oſtendam, datus fit Circulus cujus Centrum A, puncta H & I; fitque Pun- 
Tangens KD. Tum ex A ducatur quælibet A G, occurrens HK in E, IK 
in B. Tangenti K D in D (us nim. ctis, quas produci eſt opus). His 
poſitis evidens eſt, ob Angulos E KD, DKB, æquales, & Angulum A KD 
Rectum, tres A E, BE, DE fore ſemper Harmonice proportionales. Itaque 
ductis ad A E Normalibus K C, IF, H G, ac denominatis partibus, 
A K = q habebitur, methodo, quam in ſecunda hujus Problematis Analyfi 
AC = olim adhibui, hæc generalis Aquatio, | 
= *\- ndaa = baaa = nqqa + bqqa'= dee - bee + 


"CK Se 2bnae T2 dae - 494 277. 


Finge nunc, A G ele perpendicularem ad H I, nihil varictatis erit 
HG = pens toll niſi quod AF & AG, hoc eſt, d & , erunt 
AG =4 zquales. Poſito itaque d pro z, fiet. | 


FA=sz 
FI =sx 


nudaa — bdaa — nqqa +bqqa=n dee — dbee + 
2bnae + 2ddae—2dqqe _ 1 * 


-Sive applicatis omnibus ad » 4 - db, 


774 ＋2 4e T2 4A 24 77. 5 


44 4 See r 


Eadem nempe, quam ex prima mea Analyſi, licet alia via, deduxeram, & 
quam nuper, modo facili conſtructam, ad te miſi. | 


Ponedeinde, A G coincidere cum A H ; abibitigitur H G, five b, innihilum. 


: m_—_— itaque ab zquatione partibus, in q b reperitur, remanebit, 
Jndaa—nqqa=ndee +23dae— aqge 795 r. Hanc autem, fi 
meminiſti, curis ſecundis inveni, & aliam huic ſimilem, in Cafu pro Recta 


A G tranſire intelligitur per I. | 
Supponamus demum, Rectam A G, ſecare bifariam Angulum H A I; erit 
ob ſimilitudinem Trangulorum H AG, IAE, ut HG ad GA, ita IF ad 


F A, ſive ut & ad d, ita u ed æ, &nd = bz. Ablatis igitur æqualibus, fit 
bqqa—nqqa=2buac+2zdae—dqge —4qqze: Ill ipſa, quam 
ut ex literis tuis nuper intellexi, Cl. Hugenius conſtruxit. 


Intelligatur tandem eadem Recta H G, ſecare biſariam Rectam HI; erunt 
igitur æquales H G, IG, hoc eſt, (; fietque, ablatis æqualibus, 64 a4 
:—baaa=bdee—bace+2bbae+22dae - dqge — exe; quam 


licet non admodum difficilem, nemo noſtrum hactenus conſtruxit. Hz au- 
tem ut & ipſa Generalis Æquatio, in duas alias dividi poſſunt, poſito, ut 
naſti, pro aa vel ce, ejus valore, qq — ee, vel g- 4a. 


Vuoides igitur, quicquid hactenus præſtitum eſt, in eandem Analyſin 


reſolvi; quæ & infinitas alias Conſtructiones per Circulum datum & 
* Hyperbolam complectatur. Sed eas inveſtigare non eſt tanti, cum in 
hoc Problemate, ut olim fortaſſis inopia, ſic nunc copia laboremus. Ad- 
dam tantum Conſtructionem per Parabolam, idque via duplici; quæ li- 

N \ ; cet 


) 


( 18g ) 
cet aliis — operoſior videatur, Lineæ tamen licitate, qua 
2 uas Sectiones commendatur, ener ne . 
Iiſdem igitur Datis, AI, & producatur in S, donec AS fiat 
æqualis A H. junctaque HS, & biſecta IS in M, ducatur per M Rec- N. . 
ta RMQ normalis ad HS, in quam cadat ex A Normalis A Q, & cui 
Parallelus ducatur Radius A C. Tum factis tribus Proportionalibus 
IA, AC, AE, iat ut S A ad AE, ita MQ ad AD, & RS ad AP (in 
recta A Q verſus Q;) & in eadem ab alia parte ſumatur DO æqualis 
DC. Demum biſecta PD in X, inclinetur per X, Angulo Semi- recto ad | 
AX. Recta VXL, occurrens Normali in D erectæ in puncto V. & in | | 
quam ex O cadat Normalis O B. Aio, fi fiat ut VX ad XB, ita Xx B ad | | 
quæ Problemati fatisfacit omni caſu; Secans nimirum Circulum datum in 
punctis K, quorum ſupremum & ultimum ad Problema Alhazenianm pertinent, | 
reliqua ad aliud. ü | | 
Datur, ut ſupra indicavi, alia quoque Parabola, quæ cum hac paria facit, | 

& cujus deſcriptio ex hac adeo facile deducitur, ut nova non fit opus. Suma- 
tur enim A, in Directum D A, & ipſi æqualis, & in Directum O A, ipſi 
quoque æqualis As. Tum biſecte P in E, ducatur per E Recta «& , Nor- 

malis ad X B, concurrens cum 9, Normali ad O A, in , & in quam cadat 
Normalis @ 4 ; ac fiat ut E ad E &, ita hæc ad g: Erit, a. Vertex, a E Axis, 
tum t. 


X. Let BE g be a double Convex Lens, C the Center of the Segment 7, $.4 n. 

E B, and K the Center of the Segment E 6, Ba the Thickneſs of the Lens, 188 

Da Point in the Axis of the Lens; and it is required to find the Point F, , , F. 

at which the Beams proceeding from the point B, are collected therein, the Mr. Edw. Hal- - 

Ratio of Refraction being as » to n. Ler the. diſtance of the Object DB N 205. 
DA 4, (the point A being ſuppoſed the ſame with B, but taken at a 

diſtance therefrom, to prevent the Coincidence of ſo many Lines) the Radius Fig. 6. 

of the Segment towards the Object C B, or CA = r, and the Radius 

of the Segment from the Object Ke, or K ,. and let B g, the 

thickneſs of the Lens, be = t, and then let the Sine of the 

Angle of Incidence DAG, be to the Sine of. the Refracted ys. 

HAG, FF wy the Ange 

r e it will follow, that, 


the Angle of Incidence GAD; es 6 44-veo 2G 


which will be as the Angle GA H= C Ag. This being taken from A C D, 


which is a 4 vil eve r Analogous to de Angle A, P. 
ad th Sides bring in this ca proponionl to the Angle they ſabe, i 
wil 


ä 
will follow, that as the Angle A D, is to the Angle A D e, fois 
the Side AD, or BD, to Ag, or By : That is, By willbe = —=*" 


— #d — ny? 
which ſhews in what Point the Beams proceeding from D would be collected 
by means of the firſt Refraction; but if ar cannot be ſubſtracted from 
mu d, it follows, that the Beams after Refraction do ſtill paſs on Diverg- 
ing, and the Point 9 is on the ſame fide of the Lens beyond D. But if » 
be equal to m d, then they proceed Parallel to the Axis, and the Point 
@ is infinitely diſtant. : i 
The Point e being found as before, and B » — B g being given, which 
we will call J, it follows by a Proceſs like the former, that 8 E, or the Focal 
A 5 Hen 
Diſtance ſought, is equal to. = 


mar 


Nituting By BA — — 2, putting p for . after due Re- 


= f. And in theroomof 9 ſub- 


7 

1 : ; mpdrge—ndet 4apr t | 

duction this Equation will ariſe, mar + mad; -mpre—mendt Fart 
Which Theorem, however it may ſeem Operoſe, is not ſo, conſidering the 

number of Dara that enter the Queſtion, and that one half of the Terms riſe 

from our taking in the thickneſs of the Lens, which in moſt Caſes can pro- 

duce no Effet; however, it was neceſſary to conſider it, to make our 


Rule perfect. If therefore the Lens conſiſt of Glaſs, whoſe Refraction is as 
| ns dre - zd TAT er 8 

3 to2, twill be T ff = erf „ If of War, 
-whoſe Refraction is as 4 to 3, the Theorem will ſtand thus: 

T 5 
4dr + 4dg—12rg—dt +37t _— If it could be made of 
Diamant, whoſe Refraction is as 5 to 2, it would be 
dro —2det art 

| dr +54qg-—rgo-3de+27t me 

And this is the Univerſal Rule for the Foci of Double Convex Glaſſes ex- 
poſed to Diverging Rays. But if the thickneſs of the Lens be rejected as 


not ſenſible, the Rule will be much ſhorter, viz. US; F; 


z 


<6 # Ang rr 2 | 63. WERE: : 
or in Ghſs, Ne All the Terms wherein # is found be- 
ing omitted, as equal to nothing. In this Caſe, if 4 be ſo {mall as that 
br Þ exceed dr + df, then will it be — f, or the Focus will be Ne- 
3. 75 | gative, 


( 18g) 
Fare which hen chat the Beans ale bah Refations fill pe e diver 
To bring bring this to the other Caſes, as of Converging Beams, or of Con- 


cave Glaſſes, the Rule is ever com n 
the Signs of + and - ; for the diſtance of the Point of Concourſe of 


Beams, from the Point B, or the farſt Surface of the Lens, I call a - 


| Negative Radius, or — r if it be the firſt Surface, and —+ if it be the 
ſecond Surface. Let then Converging Beams fall on a double Convex of 


—2dre | 
Glaſs, and the Theorem will ſtand thus . ++ 


which ſhews, that in this Caſe the Focus is always Affirmative. | 
If the Lens were a Meniſcus of Glaſs, expat to diverging Beams, the 


Rule is, E— —= ff. Which is Affirmative, when 2 re is 


leſs than dr — d 7, otherwiſe Negative: Bur in the Caſe of Converging 


+2 are | 
Crus 4 
Beams falling on the ſame Aemiſe „ "twill be PN NN 2 
And it will be +fwhilſt 4e Ar is leſs than 2 1 p, but if it be 
2 79, it will always be found Negative or — f. If che Lens bedoub T 
the Focus of Converging Beams is Negative, where it was Affirmative in the 


| —2dry | 
mann : Tens tet SS =. 


which is Affirmative when 2 1 exceeds dr + A4 * 
Beams paſſing a dale on have 2 a Negaive Foc 
2 dre | a 33 


Ar ＋ d z a. 


The Theorems for Converging Beams are ptincipally of uſe to determine | 


the Focus reſulting from any ſort of Lens placed in a Teleſcope, between the 
Focus of the Objet-Glaſs and the Glaſs itſelf, the diſtance the aid 
Focus of the Obje-Glaſs and the interpoſed Lens being made = = d. 


In caſe the Beams are Parallel, as coming from an infinite Diſtance, (which 


is ſuppoſed in the caſe of Teleſcopes) then will & be ſuppoſed infinite, and i in 
the Theorem 7 HEE the Term pr vaniſhes, as being fivite, 
which'is no part of the other infinite Terms, and dividing the Remainder by 


the bare pre the Theorem will ſand this fr = f. 0X in Gus 


47 
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In caſe the Lens were Plano-Convex expoſed to diverging Beams, inſtead of 


i ar: infinite, : vil be = 5 Or l 
ee eee - R—pk 1 427 'n 1 5 


If che Lens be Double-Convex, and r be equil to (, as being formed of 


| | "+ bait | 
Segments of equal Spheres, then wil , — 


„ 


REN == and in caſe be infinite, then it it will be yet farther con- 


2 d-pr 
tracted to £ pr, and being = —— , the Focal Diſtance in Glaſs will be 


=.7, in Water 1; 7, but in Diameter r. 


This is not only uſeful to diſcover the Focus from the other ropaled Data, 
but from the Ros iven, we may thereby determine the Diſtance of the 
Object, 5 ce given we may find of what 


it is requiſite to take another t, to make any given Segment 


S 
ano» 
ther Sphere caſt the Beams the Diſtance 4 to the Focus f. As 


| Vkewife from the Lens, Focus, and Diſtance given, to find the Ratio 


of Refraction, or of m to u, requiſite to anſwer thoſe Data. All which, 
it is obvious, are fully determined from the Equation we have hitherto 


. — | Diſtance of the : S . . 
rf +ef-per gs FF 
bn 
latter determines the Ratio of Refraction, m being to # a5 1 ＋ p to p. 


I ſhall not expatiate on theſe! Particulars, but leave them for the Exerciſe of 


thoſe that are deſiruus to be inſormed in Optical Matters, which I am bold 


ta ſay. are comprchended in theſe three Rules, as fully as the moſt Inquiſi- 
tive can deſire them, and in all poſſible. Caſes, Regard being had to the Signs 
+ and =, as im the former Caſes of finding the Focus I ſhall only ſhew two 
conſiderable Uſe; of them; the one to find the Diſtance whereat an Object 
being placed ſhall by a given Lens be repreſented in a Species as large as the 
Object itſelf. which may be of fingular..Uſe- in drawing Faces, and other 
things in their true Magnitude, by tranſmitting the Species by a Glaſs into a 
dark Room, which will not only give the true Figure and Shades, but even 
the Colours themſelves, almoſt as Vivid as the Life. In this Cafe 4 is equal 
ro F and ſubſtituting 4 for f in the Equation, we ſhall havep dr ; = 4dr 
+ dd, - dp; r, anddividirg all hy d, pr, =dr +dg- pr. , that is, 

; : 2 Pe 


# 
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Ed bur if che two Convexitics be of the ſame Sphere, Io . ef. 

then will the Diſtance be = p r, that is, if the Lens be Gkſs = 2 7, ſo that if 
an Object be placed at the Diameter of the Sphere diſtant, in this Caſe the 
Focus will be as far within as the Object is without, and the Species repre- 
ſented thereby will be as big as the Life; but if it were a Plano-Convex. 
the fame diſtance will be = 2 p r, or in Glaſs to four times the Radius of the 
Convexity. | 

Dreesen ired to malte 
a vaſtly diſtant Object be repreſented at a given Focus, after the one Surface 
of the Lens is formed; which is but a Corollery to our Theorem for finding e, 
having p, d, r, and f, given; for d being Infinite, the Rule becomes 
; | r f BYE | . » 3 . . 
1 o whence, if f be er 
| + becomes Negwive, and is the Radius for the Concave ſought. 


But to return to their firſt Theorems, which accounting for the Thicknefsof 


the Lens, we will here again reſume, viz. 
| e mpdre—ndte—npr't _ f 
mdr+mde—mper-m—ndt—nre © 


And let it be required to find the Focus where a whole 


Sphere will colle® 


the Beams proceeding from an Object at the diſtance d. Here r is equal ' 


to2r, and r t; and after due Reduction, the Theorem will ſtand thus, 
mpdr—-2ndr + 2uprr 


320 1 77 9 -=fc But if 4 be Infinite, it is contracted to 


Beams at half che Semidiamerer of the Sphere-withour in and a Sphere of * 


Water at a whole Semidiameter. Bur if the Ratio of Refraction ws to n be 
as 2 to 1, the Focus falls on the oppoſite Surface of the Sphere, but if it be 
of greater A it falls within. | 
- Another Example ſhall be when a Hemiſphere is expoſed to Parallel Ra 
that is, 4 and p being Infinite, and : = r, and after due Reduction, the 


Fi dh b, in Ch it is at 5 „ in Water W 
r, but if the Hemiſphere were Diamant, it would collect che B wy 1 * 


of the Radius beyond the Center. 


Bb: — 


: ( 188 ) 

Laſtly, As to the Effect of turning the two ſides of a Lens towards an 
Object; it is Evident, that if the thickneſs of the Lens be very ſmall, ſo as 
that you neglect it, or account # = ©, then in all Caſes the Focus of the 
fame Lens, to whatſoever Beams, will be the fame, without any difference 
upon the turning the Lens: But if you are ſo curious to conſider the 
thickneſs, (which is ſeldom worth accounting for) in the caſe of Parallel Rays 
falling on a Plano-Convex of Glaſs, if the Plain- ſide be towards the Object, 
t docs occafion no difference, but the Focal diſtance F = 2 r. But when 
the Convex. {ide is towards the Object, it is contracted to 2 # — , fo that 
the Focus is nearer by t. If the Lens be Double Convex, the difference 
is leſs; if a Meniſcus, greater. If the Convexity on both ſides be equal, the 
Focal 57 is about I/ ſhorter than when r o. In a Meniſcus, the 
Concave fide towards the Object encreaſes the Focal Length, but the Convex 
towards the Object diminiſhes it. A general Rule for the difference ariſing 
on turning the Lens, where the Focus is Affirmative, is this —- — 5 
for double Convexes of different Spheres. But for Altuiſes the ſame diffe- 
rence becomes — — - of which I need give no-other Demonſtra- 
tion, but that by a due Reduction it will ſo follow from what is remiſed, 
as will the Theorems for all ſorts of Problems relating to the Foct of Optick 

| Glaſles. 118 — = . RK 0 . 1 
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The Genrration | XI, 1. Sint Hyperbolz Oppoſite D B, E C, quarum Axis Tranſverſus 

Stun eſt B C. C A, & Aſymptotis G.P; i Centrum ſit O M 

cal Cylindroide , eſt B C, Centrum A, & una ex Afymptotis G P; item per Centrum fit 

by w Chrifto- ducta & Angulos Rectos ipſi B C. Quare ſi circumducantur Hyperbolz 

N. 48.2. 551. circa Axin O M, manifeſtum eſt, ex ea Revolutione generari Corpus Cylin- 

Jun. An. 1669. droides Hyperbolicum, cujus baſes, ſectioneſque Baſi parallele ſunt Circuli. 
Fig. 97, Dico inſuper, fi idem Corpus ſecetur per Aſymptoton GP, erit ſectio Paral- 


Secetur per Axin Tranſverſum ſectione Circulari BN C ; item per O&M 
in Circulos æquales & æqualiter 4, Centro diſtantes; item per Axin in figu- 
ram Genetricem eujus ſemiſſis eſt BDE C,, in cujus Plano erit Aſymptotos 

Gp, per quam ad Rectos Angulos planum B D E ſecetur in Plano FHP; 

jungantur denique H O. — dale, R 
Quoniam Triangulum O G H eſt Rectangulum, Ergo quadratum O H, 
ſive O D, minus quadraro O G, eſt æquale quadrato G H: & quoniam 
D O parallcla eſt ipſi B A, Aſymptoton ſecat in G, erit, (ex proprieta- 
tibus 7 quæ in Conicis demonftrintur) quadratum O G una cum 
quadrato B A, æquale quadrato O D, h. e. Quadratum OD minus quadrato 
OG, æquale quadrato A B, five quadrato A N. Ergo quadratum G H, 
el 2 AN. Quare GH & AN æquantur, & ſunt ad Angu- 
los Rectos ipſi G A; idemque demonſtratur de omnibus aliis ſectionibus Baſi 
lelis. Quare 15-445 Ugg Hyperþolica nite ſecatur per Aſymptoton in 
um. 4. e. r & G | 
| - 5 Corol. | 


385.0 


* Covol.) __ „in ſuperficie C lindroidis, quamyis è exuta 
conſter, rectas 1 innumeras duci poſſe: Patet etiam, 2— eſſe hu- 
jus Corporis Generationem, nimir. ex revolutione Parallelogrammi circa Axin 
manente Angulo ad Axin æquali G A O, vel denique manente Linea Genera- | 
trice H R . — & maſſam Volubilemformante aut ſecante. | 
Er ſi acies Dokbri actitiflima vc rectiſſima ita diſponatur ad Axin, ſicut ſe 
habeat Linea Generatrix, rotante interim Mamphure, manifeſtum eſt, Torno 
tam accuratas poſſe elaborari 9 uam Circulos, cum nihil aliud re- 
quiratur ad formandam Cylind ** ad Cylindrum, niſi quod i in Oy: 
lindris acies Dolabri r Axi Pall, vero inclinata. 
Itaque notandum eſt, pro Inclinatione Anguli GA O, W ese 
perbolæ; adeoque facilius accommedatur ad datam Hyperbolam quam ut 
monſtratione opus habeat: At ſi manente Angulo Generatrix magis ad Cen- 
trum accedat, exſurgit inde minor Hyperhola, ſed priori prorſus fimilis 
2. Sint tria Corpora tèrendo idonea, P, (, R; quorum P&G ſint æqu 8 
lia & Cohamnari forma, R veto Corpus Lenti-forme. P rotetur circa hid Grinding of Hy- 
AB g Lire CD; & R, cirea EC. © Sint aurem A B, & CD in di. Ga“ Opick | 
verſis Planis; ita tamen ut E G producta ſit ad Rectos Angulos utrique AB l. Wren. 
CD : accedant denique ad ſe invicem Corpora, prout yes rn ſervata Ni 22 
tamen eadem Inc linatione & ſitu Axium. | Wa Fig = _—_ 
Dico — Nha & mutus attritidne Corporum prius pofitdruty exfuls 
get nov Geometrict, P & Q erunt Cylindroidea Hyper- 
da en R vero C6noiles'HyperbioKeum ſpecie & maghitudine ditutm. 
' Demoriſtrationem in prompt! habemus, nec non modulum ipſius? Machinz; 
terendis Lentibus Hyperbolicis deſtinat#'; quam operoſa Pictura & prolixa 
Explicatione deſcribere; mihi & Artifici magis fuerit moleſtum, qum Dædalo 
cuivis ſagaci'ſimilem adinvenire. Poſtquam' enim expoſira jam ſunt Princ- 
Geometrica, facile erit conjicere,quale ſit Inſtrumentum; nempe, tres ſunt | 
Tabulæ Oblongzi' Planæ, Valide!- -Labiles, & ſibi invicem Impoſitæ: *'Infi- - 
ma & Media ſultinent inzqualia Capitula! (five Anſas Mamphur fuftinentes) 
alternatim poſita; id poſtulat utriuſque Mamphuris Obliquitas & quaſi decuf- - 
ſatio: Summæ Tabals æqualia ſunt Capitula in longum Tabulæ diſpoſita; & 
5 citimo Capitulo hur tranſmittirur. Omitto Roras, Rotulas, 
ra, Pondera, Cochleas, & reliqua ad motum expeditum & Mithitit F- 
mitudinem neceſſaria. P pertinet ad infimam Tabulam; Q ad medium; Rad 
ſummam. R Lens eſt vitrea; O Modulus Lentem terens; P Formula Mo- 5 
dulum corrigens; quæ dum motu obliquo, & diverſo à motu tam Lentis 
quam Moduli, fertur, delet continuo & deterit, d Vitii yr 7 wg 4 
in Modulum ex Lentis & Materiz attritione. | 
Quare, cum adeo ſimplex & ſpontanea fit iſta H Hyperbolici Conoidive 
ex ſolis E Motibus Circularibus; cumque Motus ſit duplex & variuscre- 
dbile eſt, Lentes GT chice Principiis vel nullis fore * 
rr 
XII. This Phænomenon very eaſil kcable, mon the Conſide- ee, K 
ration of placing Glaſſes in a Iube, which . After the Object-Glaſs, 605 Erect, „ 
the firſt -Eye-glaſs is placed ſo much diſtant (towards the Eye) hook the Focus Mt. William 
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(190) 
Obs is placed ſo much diſtant from the Focus of the firſt Eye-Olaß, as is 
the Focus of the middle Eye-Glaſs ; Laſtly, the neareſt Eye-Glaſs is placed 
| 22 7 2 ons of the mid 22 is the 3 

is neareſt Rye-Glaſs; an Eye looking through all is in 
the Focus of * neareſt Eye-G vb | = 
I fay therefore, 1. That one ſingle Convex-Glafs, cannot properly be ſaid by 
itſelf to ſhew Objects Erect or Reverſe, but in reſpect of the placing of the 
; ye that looks through it. For if the Eye, that looks through a ſingle Con- 
vex-Glaſs, be placed nigher thereto than the Glaſs's Focus, the Objects are 
Erect; if the Eye be placed juſt in the Focus, the Objects are neither Erect 
nor Reverſed, but all in Confuſion between both; and if the Eye be placed 
further from the Glaſs than the Focus, the Objects are Reverſed. I mean 
here diſtant Objects, the Rays flowing from any Point whereof may be count- 
ed to come Parallel towards the Object-Glaſs. 5 

2. The Object-Glaſs of a Teleſcope reverſes the Object, both to the Eye- 
Glaſs and the Eye that looks through it: For the Eye-Claſs is placed farther 
from the Object-Glaſs than is the Focus of the Object- Glass. the Eye- 
Glaſs does nothing towards the Rectification, or Reverſion; the Eye being 

placed juſt in its Focus. | » 

z. If the ſecond Eye-Claſs (the firſt being that next the Object-GlaG) be 
placed, as it ought, in a Teleſcope, place the Eye nearer in this middle Eye- 
Glaſs than its Focus, and it ſees the Object inverted and confuſed : Place the 
Eye in the Focus, and it ſees the Objects all in Confuſion, neither Erect nor 
Reverſed ; for here again there is a diſtinct Repreſentation of the Objects to 
be received on a piece of Paper, as in the Focus of the Object-Glaſs, and the 
Eye being placed at any time at this place (which is uſually call'd the diſtinct 
Baſe) ſces all in Confuſion : But then let the Eye be placed farther from this 
middle Glaſs than its Focus, and it perceives the Objects Erect and Confuſed. 

_ Laſtly, The third, or immediate Eye-Glaſs, does nothing towards the E- 
recting or Reverſing the Species, which it receives Erect fromthe middle Eye- 
Glaſs ; no more than in a Teleſcope of two Convex-Glaſſes, the Eye-Glafs 
does to the Species it receives from the Object-Glaſs, as we have ſhewn before. 
The Reaſon that this laſt or immediate Eye-Glaſs has nothing to do in the 
Erecting or Reverſing the Species is the ſame, as in the Teleſcope of two Con- 
vex Glaſſes, viz, The Eye placed in its Focus, and therefore ſecs the Species 
28 tis repreſented in the diſtinct Baſe ; that is, the Species is inverted in * di- 
ſtinct Baſe of the Object-Claſs, and therefore a ſingle Convex Eye-Ghaſs 
ings it to the Eye Inverted ; but in the diſtinct Baſe of the middle or ſe- 
Eye-Glaſs the Species is Erect, and therefore the third or immediate 
Eye- Clas brings it to the Eye Erect. | | 

Wherefore we are to conſider the Tdeſcope conſiſting of an Object-Ghfs 
and three Eye-Glaſſes, as two Teleſcopes, each conſiſting of two Con- 
vex Ghiſſes. The firſt conſiſts of the Object-Glabs, and firſt Eye-Glaſs, and 
this inverts the Species; that is, the Species is Inverted in the diſtinct Baſe 
of the Object-Glafs, and fo brought into the Eye. The ſecond Teleſcope 
conſiſts of two immediate Eye-Glaſſes, and this Erects what the former In- 
verted ; that is, the Species in the diſtinct Eaſe of the middle Eye-Gla, 15 
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Ecct; nd is o brought inc the Eye by the Eye-Cl the Eye-Ghiſes | of” of 
en in peg Co paring thing to SN Rs IP 
yerting, but merely in repreſenting t EN e 
before them. So that one Convex-Ghks, as poſited in a Teleſcope, wc 
ee i the Erecting 
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XIII. 1. Mr. Aarau has found that the A which -Glaſſes The 2 
em bear with Diſtinctneſs, are in about a Abe Re 1 


. And accordingly be hath made the foltowing Table. N. 4.9.95. 
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4 ( 192 ) 
eri by _ This Theory of Apertures ſeems to me not very clear. For the fame 
N 4. "G6 will endure greater or leſſer Apertures, according to the leſſer oc greater 

| "Light of the Object: If it be for looking on the Sun and Venus, or for ſeeing 
the Diameters of the fixed Stars, then ſmaller Apertures do better; if for the 
Moon in the Day-light, or on Saturn, or Fupiter, or Mars, then the largeſt. 
"Thins I have often, made uſe of a 12 Foot Glaſs to look on Saum with an 
"Aperture of almoſt 3 Inches, and with a n of 2 inches double 
"Convex ;*but, when with the fame Glaſs I looked on the Sum or Yewes, I uſed 
both a finaller Aperture, and ſhallower Charge. e 


To meaſure Di- XIV, I have found long ſince a Way to meaſure, with a great Teleſcope, the 
8283 Bührer Obi 6o6itke Earth 102 one Station. The Practice indeed does 
Aurout. N. 7. not altogether anſwer rhe Theory, becauſe that the length of the Teleſcopes 
Bes. An. 1565, admits of ſome Earitude 3 yet one comes near enough, and perhaps as juſt as 
by moſt of the ways ordinarily uſed with Inſtruments. That which I am 
propoſing, I doubt not but Mr. Hoob will ſoon underſtand, and ſee the Deter- 
mination of all Caſes poffible. I ſhall only ſay, That if we look upon the 
ſole Theory, we may make uſe of an ordinary Teleſcope, whereof the Eye- 
Glaſs is to be Convex: For by putting the Glaſſes at a * greater Diſtance, 
than they are, proportionably to the Diſtance for which it is to ſerve, and by 
adding to it a new Eye-Glaſs, the Object will be ſeen diſtinct, though Ob- 
ſcure ; and if the Eye-Glaſs be Conxex, the Object will appear Erect. They 
may be done two manner of ways ; either by leaving the Teleſcope in its or- 
dinary Situation, the Object- before the Eye-Glaſs; or by inverting it, 
and putting this before tf at. But if any will make uſe of two Obyect-Glaſſes, 
whereof the Focus's are known, the Diſtances of them will be known. If it 
be ſuppoſed, that the Focus of the firſt be B, and that of the ſecond. C, and 
the Diſtance given, B ＋ 2 D,-and that D- C,be equal to E; for this 
Diſtance 2 to B C + F-rF*'C'. And if you have the 
Focus of the firſt Object-Glaſs, equal to B, the Diſtance where you 
will put the ſecond Glaſs equal to B ＋ CA D; the Focus of the ſecond 


Glaſs will be found equal to => And if you will that the Object 
| 3» 2 ) . N nl by 2 1 1 


ſhall be magnified as much with theſe two Glaſſes, 2s it would be with a ſin- 
gle one, whereof the Focus ſhould be of the diſtance given, having the Focus 
of the Object-Glaſs given equal to B, and the diſtance given to B + D; the 
diſtance between the firſt and ſecond Glaſs will be equal to Db 
whener ſubducting B ( the Focus of the Object given) there remains 


BTD and if this Snm be compoſed equal to C, we ſhall eaſily kno 
by the precedent Rule, the Focus of the ſecond Cs. 
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VNV. two Cuſſes, the one exac ly flat on both ſides, the other flat 7, wats „ be 
ca the one The and'convex on the other, of what Sphere you pleaſe. W 
the fut Glaſs be a little broader chan che other. Then ler there be made a fag l K 

Cell or Ring of Braſs, very 7 into which theſe two Quſſes may , 9 
boy 10 with 8 that the plain Surfaces of them may lie exa 1 7.6 
h and that the Convex ſide of t Plano-convex Glaſs may lie inw 1932 * 
t .o, as not to touch the Flat of the other Glas, Theſe being cemented Ag, An. Ute 
into the R very cloſely about the Edges, by a ſmall 'Hole in the fide 
of the Braſs Ring or Cell, fill the interpoſed Space between theſe two with 
Water, Oyl of Turpentine, 5 3 of Wine, Saline Liquors, &c. then ſtop 
br: Hole with a Skrew : And according to the differing Refraction of the 
ſed Liquors, fo ſhall the Focus of this Compound Gl be longer 
orter. 
| * I would have only look'd upon as one Inſtance of many (for 
there may be others) of the Poſhbility of r A a Glaſs; _ in a Taller 
Sphere, to conſtitute a Teleſcope of a _—_— gh (not 
to raiſe roo great r I muſt dd, 1 That, dject- 
Glaſſes, thoſe are the beſt which are made of the 1 er > hl wh 
Subſtance hath the greateſt Refraction. | 


XVI. 1. Eee Found a Way to walk oerl Ti 2 
Glaſſes with a Turn- tool, without any Mould: And or he uſc tres Bye. 7 Claes IR 
Glaſſes for his 9185 Teleſcopes, without finding any Rainbow Colours. . 70 Divini. 

The Great Duke of Tuſcany and Prince Lapell his Brother, u pon Tryal © Mar. N me 1664. 
made of the Glaſſes of Cam 8 * Divini, have found that thoſe Fe Campani N. 8. 5. 131. 
excel the other; and with them they have been eafily able to diſtinguiſh Jan. An, 1666, 
People at 4 Leagues diſtance. 
But Euſtachio Divini pretends, that in all the Tryals made with them, his N. 12. f. 259. 
great Glaſſes have performed better than thoſe of Campani ; and that Cam- 
In was not willing to do what was neceſſary for well comparing one with 
the 1 vix. to put equal Eye-Ghikes i in them, or to exchange the ſame 
Glaſles | 

2. 'Tis now above ten Years ſince 1 e a peculiar Way of Grinding N Hevelius. 
Optick-Glaſſes, and reduced it alſo into Practice; * which *ris eaſy, with- 
out any conſiderable Danger of falling, to make and poliſh Optic -Glſſes 
of any Conick Section, and ul that (which is moſt norable) in any Diſh of any 
Section of -a Sphere. I have already made feveral Glaſſes by ity which ma- 
ny Learned Men have ſeen and try d. 

M. Hungen alſo intends very ſhortly to try ſomething in that kind. 3 

z. M. 3 employ himſelf in London, to bring Tele- 57 1 du Sans. 
ſcopes to Perfection, by grinding Glaſſes of a Parabolical Fi _ ſeen N * 2 
two Eye-Glaſſes of that Shape, about one Inch and a half deep, and one Inch Dec. An. 166. 
and a quarter broad, wrought by this eminent Artiſt with 2 vhs Steel Inſtru- 
ment of his own Contrivance and Workmanſhip, and by himſelf alfo poliſh'd 
to Admiration. pr bags 7 it will be wondred at by thofe, who ſhall ſee 


theſe Glaſſes, how they could be * 3 to ſuch a Figure, with 
Vor I. ſuch ; 


. 93. 
Nov. 5 1668. 


—— 1 


{ 
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uch e es more, yhen they ſhall bear de Author undertake 


na Fm py 19 8 19. to above 2 Inches, and Object-Glaſſes 
of 5 Inches Diameter. fe hath likewiſe already begun his Obje&-Glaifes 
E11 
Diameter, which are to be left all open, yet without cauſing any 
By M. Burat- 4. The Optick-Olaſſes of M. Ruratrini in Poland, are poly wel 80 
y t 


2 rt wrought. and liſh'd. He hath ſent two to Paris, but they are 


5. 374. a Ea e other of 8 Foot. They bear a great Aperture in. reſpect 
eir 


By Mr, Francis 5. Mr. Fr. Smethwick havi found a Way of grinding Glaſſes not Spherical, 
e 171 uced before the Royal — (Feb. 27. 166; 1667 ) certain Specimina of that 
, vention; which were, a Teleſcope, a and two Burn Glaſſes. 
The Teleſcope was about 4 Foot long, furniſhed with four Cd, whereof 
the three ocular ones, Plano-convex, were of this newly invented not Spherical 
Figure, and the fourth a Spherical Object-Glaſs. This being compared with 
a common, yet very good Teleſcope, longer than it by about 4 Inches, and 
turn'd to ſeveral Objects, was found, by thoſe of the ſaid Society that look d 
through them both, to exceed the other in Goodneſs, by taking in a greater 
8 3 the ee more exactly in their reſpective Propor- 
tions, and Aperture free from Colours. 
The Reading-Glab Ef che fame Figure being compared with, a common 
Spherical Glaſs did far excel it, by magnifying the Letters to which it was 
> omg te ry ed ery. Edges, and by ſhewing them diſtincthy from one 
Fro fo the Center to the other, which the Spherical Glaſs came far 
ort o 


Laſtly, The two Burning Concaves of this new - invented Figure, were 
the one of 6 Inches Diameter, its Focus 3 Inches diſtant from the Center 
thereof; the other of the ſame Diameter, but leſs Concave, and its Focus 
10 Inches diſtant. Theſe, when ap ben to a large Candle lighted, did 
ſomewhat warm the Faces of thoſe were 4 or 5 Foot diſtant at leaſt; 
and when held to the Fire, burned Gloves ak —— at the Diſtance 
of about 3 Foot from the Fire. 

The Biſhop of Sabsbwry, Dr. Seth Ward, was by at another time, when 

| the deeper of the two Concaves turned a Piece of Wood. into Flame in the 

Space of 10 Sec, of Time, and the ſhallower i in 5 Sec. at moſt, in the 

Seaſon of thr about Nine of the B in the Morning, the Weather 

gloomy. The Inventor adds, That the deeper Concave; when held to a 

ucid Body, N caſt a Light ſtrong enough to read by at a conſiderable 

| Diſtance; and that expofing the ſame to a Northern 79 on which 

the Sun 8 5 Nagy 6 very — 8 waned Air in the it would 

warm one's H enfibly, by collecting Air. in Day-time, 

Which it would not — uh mm :-.ol 7 f 

Nag 6. We have an Artiſt at Paris that poliſhes Optick-Ghiſſes ona Turn 1 

Paris. N. qo. have ſeen a Glaſs of his Workmanſhip which is very good. He turns theſe 
D Jn, 1668. Se as he 2 W that is RS h th ane Felt. | 


" 


| 
* ' WILL EF - 
; | EY M. - 
my bs , PB 


. M. Borelb hath found on « ſure and ver eaſy Method to work all forts 2 M.Borelli. 
of wink Glaſſes. He hath already fu Lyn py Sony good F 200 N 0. 
Foot, ht on both ſides on the ſame Rule. His Defte of ad ncing | 
Aſtronomical Diſcoveries hath induced him to make Preſents of them to ſeve- 
ral Perſons capable to make uſe of ther. He hath intruſted the Secret to one 
of the Reya Academy of Siu. | . 
.  Campari and Divini have commonly ſold their Glaſſes at a Piſtole the Foot. N. 140, & rock. 
Sometimes they have far exceeded that Price. One of Divini's of 12 Foot nenn, 
was ſold for 400 Livres; and another of Campant's, of 34 Foot, for 2000 
Livres. Notwithſtanding which, S. Borelli is willing to part with the bet 
of his own Glaſſes, of 50, 60, or 65 Foot, for 500 (French) Crowns; and 
the ſmall Glaſſes, from 6 to 12 Foot, at a (French) Crown a Foot; from 
12 to 18, at half a Piſtole; and from 18 to 26, at a Piſtole,  _ 

8. Though it be commonly believed, that Rock, Cryſtal is not fit for 0ztick Lex of 

Optick-Ghſſes, becauſe there are many Veins in it; yet Euſtachio Divini Rock Cryſtal y by 


F ſt. Divini. 
made one of it, which he ſaid ed an excellent one, though full of Nr 362 
| Veins: But perhaps they were enn Strictures and flight Scratches, Dec. An. 1666. 
not Veins. e 


9. Drops of fair Water being let fall on a Piece of plain Glaſs, from them- 4 Water; by 
ſelves into Plano- convexes, having a Convexity proportionable to the Heights 1 
from which they deſcend; from a Heoofi a leſs, from a leſs à greater N. 228. 2. 539- 
Degree of Convexity. I applied trite of theſe as Reading-Glaſſes for ſingle MY» An. 1997: 
Words of fmall Letters, as on the Globes and Maps, and found no other In- 
conveniency, than that the Fluidity of the Water obliges one to keep, the 
Glaſs Horizontal, which J after deviſed a Way to remedy. I took a ſuffici- 
ent Quantity of Izing-Glaſs, and diſſolved it in Water over the Fire, and 
whilſt it was warm I dipt a Stick into the Solution, and [ct ſome Drops of it 
fall on the Glaſs as before; and in a « of an Hour they acquire a Con- 
ſiſtency, that permits them to be held in any Poſition, and though they are 
not altogether ſo tranſparent, yet this is little or no Impediment to their Uſe. 

The Drops of this Solution are more exactly defined than thoſe of common 

Water, having their Edges exactly circular, and one may make them of a 

much longer Focus than thoſe. Brow FE 

A thin flat Ring of Braſs, not exceeding 4 Tenths of an Inch Diameter 

in its interior Circle, being cemented to a plain Piece of Glafs, and filled 

with Water, or the Solution now mentioned, then by preſſing the Finger 

into it, till What is ſuperfluous be taken off, there will be formed a Playo- 

"concave, which may ſerve as an Eye-Glaſs to a Perſpective, or to any other 
optieal Uſe Concave-Ghiſes are applicable. 

I have tried what would be the Succeb of combining Portjons of Water 
e and plain Pieces of Glaſs, n ir true 
Figure and requiſite Apertures, and inſerted them at the Ends of Tubes of Do 
ſeveral Lengths ; and find, that though theſe Natural Lemes may ſerve as 
Eye-Ghiles, yer when uſed as Object ones, either to Teleſcopes, or dqu- 
9 the Effects will not compenſate the Trouble there is in 
uſing them. | 

*, Cen XVII. 


Ib Advantages XVII. 1. When I had ſound, that Light differenth refran- 
J., gal, I left off my Glaß- works; For 1 vs 4. le Ne Nen of Tarte 


ments ; by 
Mr. Newton. 


N. 80. p. 3079. 
Feb. An. 16 72. 
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was hitherto limited, not ſo much for want of Glaſſes truly figured according 
to the Preſcriptions of Optick Authors, (which all Men have hitherto ima- 


gined) as becauſe that Light itſelf is an heterogeneous Mixture of differently 


Refrangible Rays: So that were a Glaſs ſo exactly figured as to collect any: 
one ſort of — „ 


Point, which having the ſame Incidence upon the ſame Medium, are apt to 
ſuffer a different Refraction. Nay, I wondred, that ſeeing the Difference 


of Refrangibility was fo great as I found it, Teleſcopes ſhould arrive to that 
Perfection — 9 now at: For, meaſuring the Refractions in one of my 


Priſms, I found, that ſuppoſing the common Sine of Incidence upon one 


of its Plain was 44 Parts, the Sine of Refraction of the utmoſt Rays on the 
red End of the Colours, made out of the Glaſs into the Air, would be 68 
Parts, and the Sine of Refraction of the utmoſt Rays on the other End 69 
Parts; ſo that the Difference is about a 24th or 25th Part of the whole Re- 
fraction. And conſequently, the Object-Glaſs of any Teleſcope cannot col- 
lect all the Rays, which come from one Point of an Object, ſo as to make 
them convene at its Focus in leſs room than in a circular Space, whoſe Dia- 
meter is the 50th Part of the Diameter of its Aperture; which is an Irre- 
. ſome hundreds of times than a circularly. figured. Lens, of 

ſmall a Section as the Obj A- Ohale of long Teleſcopes are, would cauſe 


by the Unfitneſs of its Figure, were Light uniform. 


This made me take Reflections into Conſideration; and finding them re- 
gular, ſo that the Angle of Reflection of all ſorts of Rays was equal to their 
2 of Incidence, I underſtood that by their Mediation Optick Inſtruments 
might be brought to any Degree of Perfection imaginable, provided a reflec- 


ting Subſtance could be found, which would mges as finely as Glaſs, and 
re t 


ect as much Light as Glaſs tranſmits, and the Art of communicating to 
it a parabolick Figure be alſo attained. But there ſeemed very great Diffi- 


_ culties, and I have almoſt thought them inſuperable, when J farther conſi- 
der'd that every Irregularity in a reflecting G makes the Rays ſtray 


5 or 6 times more out of their due Courſe, than the like I ities in a 
refracting one: So that a much greater Curioſity would be here requiſite, 


than in inn ing Glaſſes for Refraction. 
| Amidſt theſe 


Thoughts I was forced from ages Anno 1666. by the 
intervening Plague, and it was more than N I proceeded fur- 


ther. But then having thought on a tender Way of Poliſhing, ſor 
Metal, whereby, as I imagined, the Figure would be correct £ laſt. 


* 


I began to try what might be effected in this kind, and by degrees fo far 


perfected an Inſtrument (in the eſſential Parts of it like that I ſent to Low 


dun) which I could difcern N four Concomitants, and ſhew d 


them divers times to two others of my Acquaintance. I could alfo diſcem 


_ the Moon-like Phaſe of Vemu, but not very diſtinctly, nor without ſome 


 Niceneb in diſpoſing the Inſtrument. 


"(nm 


From that time. I was. incerru ed till this laſt Aummm, when I made 

- another. And as that was ſenſibly better than the firſt, (eſpecially for 

Day-Objects) fo I doubt not, but they will be ſtill brought to a much 

greater Perfection by their Endeavours, who, as you inform me, are taking 
| care about it at Londom. 

2. This new Inſtrument is compoſed of two Metalline Speculume, the 4 »*w Catadi- 
one Concave (inſtead of an Object-Glaſs) the other Plain: And alſo of a — * 
ſmall Plano-convex Eye-Glaſs; as in the Figure, where AB is a Concave Mr. Newton. 
Speculum, of which the Radius or Semidiameter is 123 or 13 Inches. E 


or Mar. An. 1672. 
C D, another Metalline Speculum, whoſe ufer is far and the Circum- Fig. 95. 
ference oval. 


GD, an Iron Wire, holding a Ring of Braſs, in which the Speculum 
CD is fixed. 


E, a mall E. 76-Glaſs, flat above, and convex below, of the 12th Part 
of an Inch ius, if not leſs. 


ob the fore Part of the Tube (which is open) faſtned to a Braſs 
ng H I, to 0 immoveable. 


NK L, th der Part of the Tube, faſtned to another Braſß Ring 
P . | ga. 8 

O, an Iron Hook faſtned to the Ring PQ, and furniſh'd with a Skrew 
N, thereby to advance or draw back the hinder Part of the Tube, and ſo 
by that means to put the Specula in their due Diſtance. 

M Q GI, a crooked Iron ſuſtaining the Tube, ep Nail R 
to the Ball and Socket S, whereby the Tube may be turned every Way. 

The Center of the flat Speculum C D, — be placed in the ſame Point 
of the Tube's Axe, where falls the Perpendicular to this Axe, drawn to 
the fame from the Center of the little Eye-Glaß, which Point is here 
marked at T. | 

And to gi give the Reader ſome Satisfation to underſtand, in what Degree it 
repreſents Thin  diſtin&, and free from Colours, and to know the A 

by which it air Light, he may compare the Diſtances of the Focus E 
2 the Vertexes of as little Eye-Glaſs and the Concave Speculum; that is, 
E P, ; of an Inch, and E TV, 67 Inches, and the Ratio will be found as 
rto 38; whereby it appears, thar the Objects will be magnified about 38 


times ; and be repreſented bigger by 2 times in Diameter, hen ſeen thro* 
this, than thro' an ordi Teleſcope of about 2 Foot x 


Thus far as to the Structure of this Teleſcope. Concerning the meralline 
Matter, fit for theſe Reflecting Speculums, the Inventor hath alſo conſider d 
the ſame, and gives this Caution, That whilſt Men ſeek for à white, hard, 
and durable metallme Compoſition, they reſolve not upon fuch an one 28 is 
full of ſmall Pores, only diſcoverable by a Microſcope: For tho' ſuch an one 
may, to Appearance, 2 a good Poliſh, yer the Edges of thoſe ſinall Pores 
will wear away faſter in the Poliſhing, than the ocher-Parts of the Metal; 
and fo, however the Metal ſeem polite, yer it ſhall not refle& with ſuch an 
accurate Regularity as it ought to do. aur ek ap; 
* Delbhletal makes it more white, and apt to reflect a greater Quantity of 


Light; . 2 


de. ih. Eo. So fa CS 


| 
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icht; but wichsl,” its Fumes raiſed in the Fuſion, like fo many aerial 
1 the Metal full of the microſcopical Pores. But white Arſenick 
both dicke the Metal, and leaves it ſolid, without * r <a 
cially if the Fufion' hath not been too violent. What the Stellate- 


of Mars, (which J have ſometimes uſed) or rather ſuch like Subſtance we 


do, deſerves particular Examination. 
To this he adds this further 8 That Putty, or other ſuch like 


Powder, with which tis p6liſh'd, by the ye es Angles of its Particles, fret- 
teeth the Metal, if it be not very fine, and 


of ſuch ſmall Holes 
as he ſpeaketh of. Wherefore C Care muſt be nr fo of that before Judgment 
be given, whether the Metal be throughout the Body of it or not. 
ut not having tried, as he fairh, many Proportions of the Arſenick and 
Metal, he does not affirm which is abſolutely beſt, bur thinks there may 
conveniently be uſed any Quantity of Arſenick equalling in Weight be- 


tween a ſixth and an eighth Part of the Copper, a greater Proportion: making 
the Metal brittle. 8 


Thy Way which he uſed was this. He firſt melted the Cop LEY then 
t in the Arſenick, which being melted, he ſtirred them a Tfrrtlie together, 
aring, in the mean time, not to draw in Breath near the | pernicious 
= Aſter this he 15 in Tin; and. again, ſo ſoon as * Was melted, 


27e Gich, E e knows not, whether 4 s * d longer on the 
Fire aſter the Tin was melted, a We, of Fuſion would have 
nal the Mel pars br bog tr he proceeded te be che 


He adds, That in that Metal SENS heſent to Landon, there was no * 
nick, but a ſmall Proporti Silver; as he remembers; one. Shilli 
three Ounices of Metal. D N hought withal, that the Silver 1 
much harm in making the Metal e a and fo leſs fit to be poliſh'd,. ce 
in 1 it "white Þ and luminous. 

wi. buf time he mixed Arſenick one Ounce, Copper ſix Ounces, and 
11 two Ounces ; and; this an Acquaintance of his hath, as he intimates, 
poliſh'd better than he did the other. 

As to the Ohjection, That with this kind of perſpectives, Objeds are 


| Shelly found; he anſwers, That that is the Inconvenience of all Tubes 


TELE much ; ; and that after a little Uſe, the. Inconvenience will 

dein 0 0 os could. readily, enough find any Day Objects 

ere pled from other Gbjects that he 

at ne Nig to find Stars, he acknowledges 

it to N 45 e Whic 2 may, in his Opinion, be eaſi 1 
medied by two Sights affixed to the Iron Rod, by which the Tu 

Tuſtained, or by an ordinary Perſpective-Glaßs faſtned to. the ſame Frame 

with the Tube, and, directed towards the fame Object, as Des Carres in 


14 „ 


ts. 2 bath delerbed for remedying the ſame Inconvenience of his 


„ 


BB HUT UG ene 
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I ſee. by the Deſcription you have ſent me of Nr. Newtay's admirable ,,,, 


T cope, that he hath well 2 — the Advantage which a Concave 2 eee 
Speculum hath above Convex-Glales in 2 the parallel Rays; which Zu bid. F.. 


certainly, ac to the Calculation I haye made thereof, is 
Hence it is, that he can give a far 7 —— — 
to an Object-Glaſs of the ſame Di of the Focus; and conſequently, 


that he can much more 1 Objects this Way, each Þ mp 


Teleſcope. Beſides, by avoids an Inconvenience, which 

from Convex rear e which is the Obliquity of both their Surfaces, 

which vitiateth the Refraction of the Rays that paſs towards the Sides Forge 
the Glaſs,. 0 does ppapy hurt chon Men aro. aoare. of Again, by the meer 
Reflection of che rn 
Glaſſes, Ole re 8 iderable Quantity by each of their Surſaces, and 
beſides intercept many of them by Ot curity of their Matter. 


Mean — — — be, — 4 — for this 8 


that will bear ſo good and eyen a Poliſh as Glaſſes, and a Way of giving this 
Poliſh without vitiating the Spherical Figure. Hitherto I have found no 
Specula;thee had near: fo good; Nein as Gl . Newton hath 


. not already found a Way to male it better than ordinarily, I his 


Teleſcope will not ſo well diſtinguiſh Objects as thoſe with But tis 
worth while to ſearch for a Remedy to this Inconveniency, and I Foes not 


of finding one. I believe that Mr. Neuron hath not been without conſid 


ering 
the 9 which a Parabolical Speculum would have above a Spherical 
one in this Conſtruction; but that he deſpairs, as well as 1 do, of —— 
other Surfaces than 8 pherical ones with due Exactneſs; tho ee it be more 
taly to make a Prrabolical, than Flipe ical or Hyperbolical ones, by. reaſon = 
of a certain Propriety of the ParabMlick — 7 jj hich is, that all the 


Sections paralle] to the. Axis make the ſame Parabola. 
But though Mr. Newton (with M. Hugent) deſpairs of performing that 114. „. 4259. 


work by Geometrical Rules, yet he doubts not but that the thing may in 


ſome meaſure be accompliſh'd by mechanical Devices 

4. In my laſt Letter I gave you occaſion to ſuſpect that the Inſtrument 1 further decent - 
which I ſent you is in ſome ſpect or other indiſpoſed, or that the Metals of 1, 42 
are tarniſhed ; and by, yours 1 am fully confirm'd in that Opinion: For, . 


whilſt I had it, it repreſented the Moon in ſome Parts of it as diſtinctly as Li. 
other Teleſcopes uſually do which magnify as much as that. Vet I very 
well know, that that Inſtrument hath its Imperfections both in the Com- 
poſition of the Metal, and in its badly caſt, as you may perceive by a 
ſcabrous Place near the Middle of the of it on the poliſh'd Side, and 
alſo in the Figure of that Metal near that ſcabrous Place: And in all thoſe 
Reſpects that Inſtrument is capable of el. Improvement. 

You ſeem to intimate, that the Proportion e n holds only for its 
magnifying Objects at rmall Diſtances! Bur Bur if f ſuch Diſtances, ſuppoſe 
500 Feet, it magnify at that Rate, by the Rules of Opricks it muſt for *. 
greater Diſtance imaginable magnify more chan 37 to 1, which is ſo in- 
conſiderable a Diminiſhing, chain may di even then as 38 to 1. 


* 4 
— 
* 


) 
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. Here is made another Inſtrument like the former, which does very well. 
Yeſterday I compared it with a ſix Foot Teleſcope, and found it not only to 
= ify more, but alſo more diſtinctiy: And to Day I found, that I could 
TeaT ia pie of he Phi hical Tranſactions, placed in the Sun's Light, ar an 
100 Foot Diſtance, and that at an 120 Foot Diſtance I could diſcern ſome 
of the Words. When I made this Tryal, its Aperture K 
) was equivalent to more than an Inch. and a third Fart of the Odject- 

Maa. This may be of ſome Uſe to thoſe that ſhall endeavour any thing 
in Reflections; for hereby they will in ſome meaſure be enabled to judge 

of the Goodneſs of their Inſtruments. 
The Apertares © . I know that the Aperture was 1 © of an Inch, by ing that 


TS ad Obſtacle of thar CEN ny EE which 


thee Tofirs- | came from one Point of the Obj 


„ tell you alſo, that the — plain Piece of Metal, next thi Eye- 
Noth Kn 107. Olaß is not: on truly figured: Whereby it happens, that n are not ſo 


diſtitict at the Middle as at the Edges. Aud T that by ing its 

1 (in which I find more Difficulty than one would ) 9 the * 

all over diſtin&, and diſtincter in the Middle than at t Edges. And 

1 doubt not but that the Performances will then be greater. 

But yet T find, that there is more Light loſt by Reflection of the Metal 
"which I have hitherto uſed, than by Tranſmiſſion through Glaſſes : For 
' which Reaſon a ſhallower Charge would robably do better for obſcure Ob- 

"Jets; ſuppoſe ſuch a one as would 34 or a0 times. But for bright 

Objects at any Diſtance, it ſeems capable of magnifying 38 or 40 times, with 
dach ent Diſtinctneſs. And for all Objects, 4 ſame Charge, I believe, may 

"with —_ be allowed, if the ſtcely Matter, employ d at London, be more 

8 ive than this which I have uſed. 

The Performances of one of theſe Inſtruments of any Length being known, 
it will appear by this follow ing Table, what may be expected from thoſe of 
other 1 by this Way, if Art can accompliſh what is promiſed by the 
Theory. In the firſt C umn is expreſſed the Length of the Teleſcope in 
Feet; which doubled, gives the Semidiameter of the Sphere on which the 
Concave Metal is to be ground. In the ſecond Column are the Proportions 
of the Apertures for thoſe ſeveral Lengths. And in the third Column are 
'' "the Proportions of the Charges, or Diameter of the Spheres, on which the 

Vonder Superficies of the Eye-Guiſes'* are to be grou | 


Lengths. — Charger. | Length Apertures. 6 
. 100, 100 | 8 . | 800 | 200, 
te 168 119 | 10 ] 946 211 
E 388: ':þ 1244 12 | . 1084 221 
3383 | 2597 16 | 1345 | 238 
4 476 | 168 20 | I591 | 251 
Ali | 562 178. | 124 | 1824 1 
PFF 1 
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y 
and-it'being required to know, what ought to be the analogous Conſtitution 


422 Inches Aperture, and 143 times. And by the third Column, 
as 100 to 168; ſo have their Charges: And therefore if the Diameter of the 
Convexity of the Eye-Glaſs for a half Foot Teleſcope be: of an Inch, that 
for a four Foot ſhould be 32, nat is about; of an Inch; and fo of other 
| But what the Event will really be, we muſt wait to ſee determined 
by Experience. Only this I thought fit to inſinuate, that they which intend 
to make Trial in other Lengths, may more readily know how to defi 
their Inſtruments. Thus for a four Foot Tube, fince the Aperture ſhould 
be 5 or 6 Inches, there will be required a Piece of Metal 7 or 8 Inches 
broad at leaſt, becauſe the Figure will ſcarcely be true to the Edges And 
the Thickneſs of the Metal muſt be proportional to the Breadth, leſt it 
bend in the Grinding. The Metals being poliſhed, there may be Trials 


made with ſeveral * to find what Charge may with beſt Advan- 
tage be made uſe of. | 


XVIII. 1. I doubt not but A. A. will allow the Advantage of Re- gs 0bje#ions 
flection in the Theory to be very great, when he ſhall have informed him- J f 
ſelf of the Different ES of the ſeveral Rays of Light. And for 26. Newon, 
the practick Part, it is in ſome meaſure manifeſt by the Inſtruments already i. P. 4034. 
made, to what Degree of Vivacity and Brightneſs a metalline Subſtance may 

be poliſhed. Nor is it improbable but that there may be new Ways of 

Poliſhing found out for Metal, which will far excel thoſe that are yer in 

Uſe. And when a Metal is once well poliſhed, it will be a long while 

p eſerved from tarniſhing, if Diligence be uſed to keep it dry and cloſe ſhur 

up from Air: For the principal Cauſe of Tarniſhing ſeems to be the con- 

denſing of Moiſture on its poliſh'd Sarface, which, by an acid Spirit, 

| wherewith the Atmoſphere is impregnated, corrodes and ruſts it; or at leaſt 

at its exhaling leaves 1t cover'd over with a thin Skin, conſiſting p_y of 

an earthly Sediment of that Moiſture, and py of the Duſt, which, fly- 
ing to and fro in the Air, had ſetled and ad to it. 

hen there is not occaſion to make frequent Uſe of the Inſtrument, 

there may be other Ways to preſerve the Metal for a long time; as perhaps 

by immerging it in Spirit of Wine, or ſome other convenient Liquor. 

And if they chance to tarniſh, yet their Pokſh may be recover d by rub- 

bing them with a ſoft Piece of Leather, or other tender Subſtance, with- 


out the Aſſiſtance of any fretting Powders, unleſs they happen to be ruſty ; 
for then they muſt be new poliind. 


Vol. I. | 'Dd ; Im 
he | ; | * 
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I am very n 
and for that Inconvenience, I gave you a y in my laſt Letter, by 
aſſign ln 
other Teleſcopes. But as I have found ſome metalline Subſtances to be more 
ly reflective, and to poliſh better, and be freer from tarniſhing than 
others; ſo I hope there may in time be found out ſome Subſtance much 
freer from theſe Inconveniencies than any yet known. 


The Confiderati- 2. The Confiderer is pleaſed to reprehend me for laying aſide the Thoughts 


„of improving Opticks by Refractions. If he had obliged me by a private 


Mr. Newton. Letter on this Occafion, I would have acquainted him with my on 


leſs than 
+1672. I ſometimes ed, and than he at preſent for. But ſince 
he is pleaſed _ it for — that I . — che dhe paſs without 
due Examination, I ſhall refer him to my former Letters, by which that 
Conjecture will appear to be ungrounded. For what I ſaid there, was in 
reſpect of Teleſcopes of the ordinary Conſtruction, ſignifying, that their 
Improvement is not to be expected from the well-figuring of Glaſſes, as Opti 
| cians have imagined ; but I deſpaired not of their Improvement by 
Conſtructions, which made me cautious to inſert nothing that might intimate 
the contrary. For although ſucceſſive Refractions that are all made the ſame 
Way, do neceſſarily more and more augment the Errors of the firſt Refra 
ction; yet it ſeemed not impoſſible for contrary Refractions ſo to correct 
each others Inequalities, as to make their Difference regular ; and if that could 
be conveniently effected, there would be no further Difficuly. Now to 
this end, I examined what may be done, me by Glaſſes alone, but 
more ef 22 lication of divers ſucceſſive Mediums, as by two 
or more Glaſſes or Cryſtals with Water or ſome other Fluid between them; 
all which together may perform the Office of one Glaſs, eſpecially of the 
Object-Glaſs, on whoſe Conſtruction the Perfection of the Inſtrument 
chiefly depends. | | 
Io the Aſſertion, That Rays are leſs true reflected to a Point by a Con- 
cave, than refracted by a Convex, I cannot aſſent; nor do I underſtand, 
That the Focus of the latter is a leſs Line than that of the former. The 
Truth of the contrary you will rather perceive by the following Table, 
computed for ſuch a Reflecting Concave, and the Refracting Convex, on 
Suppoſition that they have equal Apertures, and collect Rays at an 
equal Diſtance from their Vertex; which Diſtance being divided into 
15000 Parts, the Diameter of the Concave Sphere will be 60000 of tho! 
Parts, and of the Convex 10000 ; ſuppoſing the Sines of Incidence and 
n eee 8 Ga: _ Numbers, as 2 - 3- And this _ _ 
ng Sy exterior Rays, at ſeveral Apertures,. ort 0 
* 


Tis 


0 


— — ———— 


| The Parts of the Axis i 
iThe Diame-| tercepted betweeen the] The Errors by 
Vertex and the Rays. \| 
Refietted. | Refratted. 
2000 | 14991; | 14865 
4000 | 14966 14449 
6000 | 14924 13699 
8000 | 14865 12475 
T0000 | 14767 9472 


By this ive, that the Errors of the Refrafting Convex are 
ſo far des you may pre they are more than 16 * the hke 
Errors of the r Concave, eſpecially in great Apertures ; and that 
without reſpect to the heterogeneous Conſtitution of Light. So that, how- 


ever the Ay Ax. : nag __ make the Author of theſe Animadver- 


hons reject as uſeleſs for the promoting of cks; yet I muſt 
AA 6 wells he Crna Ee om ins ly bee 


Refractions. 


EB 
e e le E TTY 
— de ee For if Metals can be ground ah Sper 
cal, they will bear as pertures, as I believe Men will eil be well 
communicate an ex Poll to. 3 for Dioptrique Teleſcopes, I told 
you, that the Difficulty conſiſted not in the Figure of the Glaſs, but in 
the Deformity of Refractions; which if it did not, I could tell you a better 
nd more eaſy Remedy than the Uſe of the Coxic Seftions. 


wing 


3- We ſee that a Picture made by an Obje&-Gliſs of 12 Foot in a dark 2%, by 


Room, is too diſtinct, and too well defined, to be produced by Rays, that fl. 
ſhould ſtray the goth Part of the A 0 July, 4 


To take away this Difficulty, I muſt acquaint y ow that thongh I put 2g. fe 


the Lateral Error of r ! 

the Ghſs's Diameter; et their a Er Fm the Pin on which they 
ought to fall, will be _— COT And then, that the Rays, 
whoſe Error is ſo wand. Aug. in Compariſon to thoſe, which are 


refracted more jultly ; * fer the Ray Aid Eil cee denne Prot of th 
Glas, are refraBted with ſufficient Exaineſs, 2s alſo are thoſe that fil near 
the Perimeter, and have a mean Degree of ; fo that there 
remain only the Rays, which fall near the Perimeter, and are moſt or leaſt 
„ Nerd And heme are yet 
ſo much further weakned greater Space, through which they are ſcat- 
ter d, that the Light whi —— infinitely more denſe 
than that which | on ary other Pine round about i And by this 


N. 97. p. 6110. 
OR. An. 1673. 
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Exceſs of Denſity, the Light, which falls in or inviſibly near the juſt Point, 
may, I conceive, ſtrike the Senſorium ſo vigoroufly, that the Impreſs of the 
weak Light, which errs round about it, ſhall, in Compariſon, not be ſtrong. 
enough to be animadverted, or to cauſe any more ſenſible Confuſion in the 
Picture than is found by Experience. But if this fatisfy not, N. may try, 
if he pleaſe, how diſtinct the Picture will appear, when all the Lens is co- 
ver'd excepting a little Hole next its on one {ide only: And if in this 
Caſe he pleaſe to meaſure the Breadth of the Colours thus made at the Edge 
of the Sun's Picture, he will perhaps find it to approach nearer to my Pro- 


portion than he expects. | 
4 Reply by . I am fatisfied with the Manner whereby Mr. Neurom reconciles the 
M. Effect of Convex-Glaſſes with his Theory; but then he is alio to acknow-. 


Vis. 2.6112: ledge, that this Aberration of the Rays is not ſo diſadvantageous to Optick- 
Glaſſes, as he ſeems to have been willing to make us believe. His Invention 
is very good; but the Defect of the Metal ſeems to render it as impoſſible 
to execute, as the Difficulty of the Form obſtructs the Uſe of the Hyper- 
bole of M. Des Cartes. | 

Anſwers, ia _ If M. V.. . . . pleaſes to compare the Errors of a Glaſs and Speculum 

Newton. that collect Rays at equal Diſtances, he will find how much he is miſtaken; 

July, AX. 1873, and that I have not been extravagant, as he imagines, in ing Reflections. 

| And as for what he ſays of the Difficulty of the Praxis, I know it is very diffi- 
cult, and by thoſe Ways which he attempted it I believe it impracticable. Bur 
there is a Way inſinuated above by which it is not improbable, but that as 
much may be done in large Teleſcopes as I have thereby done in ſhort ones, 
bur yet not without more than . Diligence and Curioſity. 


4. cats, Diaptri-. XIX. 1. M. Caſfegxain has communicated the Figure of a Teleſcope, 

- * * almoſt like that of Mr. Neuron. 
grain. N. 83, A B CD. is a ſtrong Tube, in the Bottom of which there is a great. 

512558 Concave Sperulum C D, pierced in the middle E. / 

K, . P is a Cv Speculums, ſo diſpoſed, as to its Convexity, that it reflects 
the Species, which it receives from the great Speculum, towards the Hole 
E, where is an Eye-Glafs, which one looketh through. 

The Advantage which I find in this Inſtrument above that of Mr. Neu- 
ton, is, 1. That the Mouth or Aperture AB of the Tube may be of what 
Bigneſs you pleaſe; and confequently you may haye many more Rays * 
the Concave Spermlum, than upon that of, which you haye giyen us the De- 
ſcription. 2. The Reflection of the Rays will be very natural, fince it 
will be made upon the Axis itſelf, and therefore more vivid. 3. The Vi- 
fion of it will be ſo much the more pleaſing, in that you ſhall not be in- 
commoded by the dag by. reaſon of the Bottom C D, which 
hideth the whole Face. Beſides, you'll have leſs Difficulty in_diſcovering 
Wee pid my ac ry the Eft of Reflection Mr. Gr 

; 2. When l firſt applied my ſelf to e Effects of Reflections, Mr. Greg 

. 79's Optica Promota (printed in the Ver 1663.) being fallen into my Hands, 

24 2057. where there is an Taſtrumene (deſcribed 2: 94:).iks thas of dir. et 

| * 


* 
—— — 


: 


— 
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with a Hole in the midſt of the Object Metal, to tranſmit the Light to an 
Eye-Glaſs placed behind it: I had thence an Occaſion of conſidering that ſort 
of Conſtructions, and found theſe Diſadvantages in it; vis. 1. There will be 
more Light loſt in the Metal by Reflection from the little Convex Speculum, 
than from the oval Plane. For it is an obvious Obſervation, That Light is 
moſt copiouſly reflected from any Subſtance when incident moſt obliquely. 
2. The Convex Speculum wall not reflect the Rays ſo truly as the oval Plane, 
unleſs it be of an hyperbolick Figure; which is incomparably more difficult 
to form than a Plane; and if truly formed, yet would only reflect thoſe 
Rays truly which reſpe& the Axis. 3. The Errors of the ſaid Convex will 
be too much augmented. by the too great Diſtance, through which the Rays. 
reflected from it muſt paſs, before their Arrival at the Eye-Glaſs. For 
which Reaſon, I find it convenient to make the Tube no wider than is ne- 
ceſſary, that the Eye-Glaſs be placed as near to the oval Plane as is poſſible, 
without obſtructing any uſeful Light in its Paſſage to the Object-Metal. 4. 
The Errors of the Object-Metal will be more augmented by Reflection from 
the Convex than from the Plane, becauſe of the Inclination or Deflexion of the. 
Convex on all {ides, from the Points on which every Ray ought to be in-- 
cident. 5. For theſe Reaſons there is iſite an. ex inary Exctneſs 
in. the Figure of the little Convex, whereas I find by Experience that it is 
much more difficult to communicate an exact Figure to fuch ſmall Pieces of 
Metal, than to thoſe that are greater. G. e the Errors of the Perime-- 
ter of the Concave.Object-Metah, cauſed by the Sphericalneſs of its Figure, 
are much augmented by the Convex, it will not with Diſtinctneſs bear ſo 
large an Aperture as in the other Conſtruction. 7. By reaſon that the little 
Convex conduces very much to the magnifying Virtue of the Inſtrument,. 
which the oval Plane does not, it will — more in Proportion 
to the Sphere, on which the great Concave is ground, than in the other 
Deſign; and ſo magnifying Objects much more than it ought to do in 
Proportion to its Aperture, it muſt repreſent. them very. obſcure and. dark 
and not only ſo, but alſo cenfuſed,. by reaſon. of its eee 
Nor is there any convenient Remedy for this. For if the little Convex be 
made of a larger Sphere, that will cauſe a greater Inconvenience, by inter- 
cepting too many of the beſt Rays ;; or if the Charge of the Eye-Glaſs 
be. o. much ſhallower as is neceſſary, the Angle, of Viſion will there- 
by. become ſo little, that it will be very difficult and troubleſome. to find 
an Object; and of that Object, when found, there will be but, a very 
„ ee hree Advantages, which Mr. Caſſ- 
By this you may percetve,. t .whi r. Caſſe- + 
| o - 0 hem, we rather Diſad For according to his 
Hem the Aperture of the Inſtrument will be but ſmall, the Obſect dark 
and confuſed, and alſo difficult to be found. Nor do I fee, why the Re- 
flection is more upon the ſame Axis, and ſo more natural in one Caſe than 
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Mr. Gregory ſpeaking of theſe Inſtruments, in the aforeſaid Book, p. 95. 
ſaith ; De Mechanica horum Speculorum & Lentinm, 3 
in Mechanicis minus verſauus nihil dico. So that there have been Trials made 
of theſe Teleſcopes, but yet in vain. And I am informed, that about 7 or 
8 Years ſince, 2 himſelf, at London cauſed one of 6 Foot to be 
made by Mr. Rejve, which I take to have been according to the aforeſaid 
'-1t- was without Succeſs. 


ff Cata Diovtriik XX. S. Salvetti hath made a Proſpective- Glaſs according to Mr. Neu- 
* %% tron's new Invention. It was not above half a Foot „it had the fame 
N. 87. P. 5065s, Effect of one of two. He is now making another after the Conceit of 
Sept. An. 1672 · Mr, Caſſegrain, though he agrees not with him in making Convex the little 
Speculum, which one looks into through the Ey&Ghfs, but believes the 
French Author only deviſed that to diſguiſe as much as was poſſible his pre- 
- tended new Invention, which he endeavours to make anterior to Mr. New- 

tons molt noble one. 


* To Sole tbe Pi. XXI. 1. to the Place or Wal,, vie He ee is to be, 
e. rn of about a Foot in Diamerer, or bigger: If there be a high 
n Rows, Window, that hath a Cafement in it, twill be ſo much the better. With- 
N. g Hook. our this Hole or Caſement open'd, at a convenient Diſtance (that it may 
Aus An. 1458. not-be perceiv'd by the Company in the Room) place the Picture or Ob- 
ject, which you will repreſent, inverted, and by means of Looking-Glaſſes 

placed behind, if the Picture be tranſparent, refſect the Rays of the Sun ſo, 
r it towards the Place where it is to be repre- 
ſented; and to the End that no Rays may paſs beſides it, let the Picture 
aer If the Object be a 
Statue, or ſome Living Creature, then it muſt be very much enlightned by 
- caſting the Sun- Beams on it by Refraction, Refleftion, or both. Between 
this Object and the Place where tis to be repreſented, there is to be placed 
: broad Convex-Glaſs, ground of ſuch a Convexity, as that it may repre- 
ſent the Object diſtin& on the ſaid Place; which any one, that hath an In- 
ſighi in the Opticks, may eaſily direct. The nearer it is placed to the 
yet, the more is the Object magnified on the Wall, and the further off 
the leſs; which Diverſity is effected by Glaſſes of ſeveral Spheres. If the 
Obdject cannot be inverted (as tis difficult to do with Living Ani- 
mals, Candles, &c.) then there muſt be two large Glaſſes of convenient 


© 


"Spheres, and placed at their tated Diſtances (which are very 
8. found 1 Ty ſo as to make the Repreſentations ere, as well as 
werder Ob efracting Glafſes, and the whole Appa- 


and make uſe of them, 
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Whatſoever may be-done by mags of the Sen-Bemein the Depdime, 
the ſame may be age x gy pr wager rudy. > (+ of 
S jects, accor- 
ding to the ſeveral forts of 

2. There are every where made of theſe Lanthorns to repreſent and The Magick - 
magnify Figures upon a Wall; but then tis only in the Dark; wherefore Lr is- 


to give Vanity of Colours, take Oyl of Spike, and therein mix the ſeveral Ko forthe 
Co wherewith you will have your Glaſs to be ſtained, paint them well 


finely on, they dry preſenely, and penetrate any Glab. | Only 
XXII. Having found by many Trials, that ſome ſhort Perſons 4 Way ts 


conld find little or no Relief by the Uſe of Concay es for ſoei 
Objects at any Diſtance diſtinct, and that any one may be made ſhox 
and to be able to diſtinguiſh nnbing hun wine. pla 


very deep Pair of Spectacles, ſuch as Ancient 


what Glaſſes ſhould make this Man, whillt looking thro' theſe Spectacles, to 
fee Ehings at a Diſtance, would alſo help any other Perſon that ſhould 
be ſhort-ſighted by Nature. I then conſider d, the help of a Con- 
vex-Glaſs, placed between the Obje& and the E of the Ob- 
jet may be made to appear at any Diſtance from and conſe- - 
uently all Objects may thereby be made to appear in any convenient 
Diſtance from the E e: So that the ſhort- ſighted Eye ſhall chte the 


Picture of the Object, in the fame manner as if the Ob) 
that Place. But then, becauſe the Pictures themſelves are ſo 
therefore will be uncouth to one, not uſed to ſee them i 
conſider d of theſe Expedients to help that Defect alſo. 
 _ Firft, If it be only for r gk 
nothing but the Inverſion of the „and then holding 
due Diſtance, for the Picture of the Letters will appear erected i 


Place, 1 iſtingui 8 6 | 
Secondly, For ſceing to Write, I ht this would be the beſt Expedi- 
ent, That the Perſon ſhort- ſighted firſt learn to Read with his naked. 
Eye (both printed Letters and alſo written Hand) upſide downwards, which 

is —— 4 —_— my by one. that — both uy 8 

5 ing uiſhing Obz at a Di „I can N 
2 i that with a little Uſe of cont — . 
one ſh have as good an Idea, and as true a Knowledge of all manner of | 
Objects, as if they were ſeen erected in their natural Poſture. -- . 


XXIII. 1. Eafrbio Divini hath made a Microſcope of a new Inven- Microſcopery by. + 
tion, wherein, inſtead of an 2 Convex on both ſides, there are 1 Divi, 
two Plano-Convex Glaſſes, which are ſo placed, as to touch one another Bec Al. 1886. 
in the middle of their Convex Surface. It hath this Peculiar, that it ſhews 
the Objects flat and not crooked ; and although it takes. in much, yet ne- 
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It is almoſt 16 Inches high, and adjuſted at four different Lengths. In 
the firſt, which is the leaſt, it ſhews Lines 41 times Digger than they _ 
to the naked Eye; in the ſecond 90 times; in the third 111 times; and in 
the fourth 143 times: Whence one may eaſily calculate how much tc 

augments Surfaces and Solidities. a 

By S. Piet. Sal- 2. S. Salvetti lately ſhew'd one of his Microſc made in Imitation of 

vert. N. 57. thoſe of Divin and Campari, to the Great Duke of Tuſcam, which was jud- 

Sen. — by all much better than any of the beſt his Highneſs hath. It was 

found, for e Defining, and Clearneſs, to be very excellent. 

B M. Lee 3. M. Leemmenboecl hath lately contrived Microſcopes, excelling thoſe 
Nu 05. that have been hithero made by Emſtachio Divini, and others. 
May, An. 1673. 4. 1 have Microſcopes of the manner lately brought out of Holland by 

12 i! ara Mr. ens, of ſeveral Faſhions ready made. I have tried ſeveral Ways for 

. 106. the of Glaſſes of the Bigneſs of a great Pin's Head and leſs; as in the 

Sept. An. 1678. lame of a Tallow-Candle, and of one of Wax. But the beſt Way of all 

I have yet found, to make them clear and without Specks, is with the Flame 
of Spirit of Wine well rectified, and burned in a Lamp. Inſtead of Cotton 
I make uſe of very ſmall Silver-Wire, doubled up and down like a Skein of 
Thread; which being wet with the Spirit of Wine, and made to burn in 
-the Lamp, giveth h the Veril of the Lamp, a very ardent Flame. 
Then take your beaten Glaſs, being firſt waſhed very clean, upon the Point 
of a Silver Needle filled very fmall, and wet with Spittle. Hold it thus 
in the Flame till it be quite round, and no longer, for fear of burning it; 
and if the ſide of the Glaſs next the Needle be not melted, you may put 
it off, and take it up with the Needle on the round ſide, preſenting the 
rough ſide to the Flame, till it be every where round and ſmooth, then wipe 
and rub one or ſeveral of them together with ſoft Leather, which makes 
them much the better. Then put them between two Pieces of thin Braſs, 
the Apertures very round and without Bur, and that towards the Eye ſo 
8 almoſt as the Diameter of the Glaſs, and fo placed in a Frame wid the 
Obje& conveniently for Obſervation. 

By Me. Stephen 3. I took a ſmall Particle of Glaſs, about the Bigneſs I deſigned my Glo- 

'Gray. N. 221. bule, and laying it on the End of a Charcoal, I could, by the Help of a 

. An. 1626. Blaſt-Pipe, with the Flame of a Candle, ſoon melt it into a Spherule; and 

this means could make them indifferently clear, and the ſmalleſt very 
round, and I could make them much „than by the unaſſiſted Heat 

of the Candle; but theſe latter were ed with an Inconvenience, th 

were, on that ſide that reſted on the Coal, flatted, and received a roug 
Impreſſion from it. To remedy this Inconvenience, I was wont to grind 
them and poliſh them on a Braſs-Plane, and fo reduce them to Hemiſphe- 
rules; but I found the clear ſmall Globules, not to mention that they magni- 

\ Fy more, ſhew Objects more diſtintly. = | 


| XXIV. T. ABf 


i 
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XXIV. 1. A B, I call the Frame of the Microſcope. It may be about 4 Pte Min. 
of an Inch in Thickneſs. At A there is a {mall Hole, near , of an Inch {010.4 1 
Diameter, this ſerves for the Aperture of the Water, being in the Center of N. Af. F 281, 
a larger «WOT A about 3 of an Inch Diameter, and in Depth ſomes N. 223. 2. 383. 

what more than half the Thickneſs of the Braſs, Oppoſite to this, at the 
other ſide, there is another Concaye, bur half the Breadth of the former; Fig. 101; 
which is fo deep, as to reduce the Circumference of the ſmall Hole in the 
Center, to almoſt a ſharp Edge. In theſe Cavities the Water is to be placed, 
being taken upon a Pin, or large Needle, and convey'd into them till there 
Foe new; ble Convex Lens of Water ; which, by the Concaves be- 
ing of different Diameters, will be equivalent to a double Convex, of un- 
equal Convexities. By this means, I find the Object is render'd more di- 
ſtinct than by a Planoconvex of Water, or by a double one, formed on 
the plain Surface of the Metal. | | 
CD E, is the Supporter, whereon to place the Object; if it be Water, 
in the Hole G; if a ſolid Object, on the Point F. This is fix d to the Frame 
of the Microſcope, —_— Skrew E, where 'tis bent upwards, that its u 
part may ſtand at a Diſtance from the Frame; tis moveable on the Skrew 
as a Center, to the end that either the Hole C, or the Point E, may be 
ed before the Microſcope 3 and that the Object may be brought to, 
and fix'd in its Focus. There is another Skrew, about half an Inch in 
Length, which goes through the round Plate into the Frame of the Micro- 
ſcope A E, the Skrew :and Plate taking hold of the Supporter about D, 
where there is a Slit ſomewhat than the Diameter of the Skrew, which 
is requiſite for the Admiſſion of the Hole C, or Point E, according to the 
Nature of the Object, into the Focus of the Glaſs; for by turning the Skrew 
SG, the Supporter is carried to or from the ſame, which may — how done, 
if whilſt one turn the Skrew with one Hand, the other hold the Microſcope 
by the end B, and one continue looking through the Water till the Object 
be ſeen moſt diſtinctly. | 
I The Supporter muſt be made of a thin Piece of Braſs well hammer d, that 
by its Spring it may the better follow the Motion of the Skrew, I choſe 
rather to fix the Supporter by the Skrew E, than by a Rivet ; becauſe it 
may now, ary a Knite, be unskrew'd, and by the other Skrew G, 
be brought cloſe to the Frame of the Microfcape without weakening its 
Springs and ſo become more conveniently portable. If the Hole at G be 
d with Water, but not fo as to be Spherical; all Objects that will bear 
it, are ſeen therein more diſtinctly. | | 
2. Having obſerv'd ſome irregular Particles in Globules of Glaſs, and find- 4nether. Ibid. 
ing them diſtin, but prodigiouſly magnified, when held cloſe to the Eye, N. 221. 2. 282. 
I concluded that if I convey'd a ſmall Globule of Water to my Eye, and 
that there were any opacous or leſs tranſparent Particles than the Water there- "4 


in, I might ſee diſtintly. I therefore took on a Pin a ſmall Portion | 

of Water, which I knew to have in it ſome minute Animals, and hid it on + 

bees nao Braſs Wire GY then by me) of about; of © | 
Vol. I. 7 e Py bas +1 an 


* 


N. 273. P. 305. 


N. 221. P. 288. 


Fig. 102. 
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an Inch Diameter, till there was formed ſomewhat more than an Hemiſphe- 
rule of Water; then keeping the Wire erect, I applied it to my Eye, and 
ſtanding at a proper Diſtance from the Light, I ſaw them and ſome other 
irregular Particles, as I had predicted, but moſt enormouſly magnified ; for 
whereas they are ſcarce diſcernable by my Glaſs-Microſc or firſt — 
ous one, within the Globule they not much di both in their 
Form, nor leſs in Magnitude than ordinary Peaſe. They cannot well be fecn 
by Day-light, except the Room be darkned, after the manner of the famous 
Dioptrical Experiment, but moſt diſtinctly by Candle-light ; may be 
very well ſeen by the full Moon-light. if the Water be conveyed into the 
Hole B (which mom about of an Inch Diameter) till there remain near 
an Hemiſphere of Water on each fide of the Hole, the Objects are ſeen more 
diſtinctly; and the Spherical Form of the Water is this way better ſecured, 
than on the Point of a Pin-Wire. | 

The Reaſon of this Appearance may be thus explained. Let the Circle 
DB BD repreſent a Sphere of Water, A an Object placed in its Focus, 


ſending forth a Cone of Rays, two of which are AB, AB, which Opticians 


know coming into the Water at B and B, will be refracted from their direct 
Courſe, and become B D, BD; at D will, at their paſſing into the 
Air, be again refracted into D E, D E, and fo run parallel to one another, 


and to the Axis of the Sphere AFC G. Now tis a known and funda- 


Microſcopes im- 


4 9 
2 


N. 88. p. 5095. 


mental Principle in Opticks, that the Angle of Reflexion is equal to the 
Angle of Incidence; wherefore let the Rays B D, B D, be imagined to 
come from ſome Point of an Object placed within a Sphere of Water, by 
being reflected from the interior Surface of the Sphere at B B, CBD s 
the Angle of Reflexion, to which making C B F equal, F will be the place 
where an Object ſending forth a Cone of Rays, two of which are F B, 
F B, which are into the Rays B D, B D, and then coming to the 
other {ide the Sphere at D and D, they are refracted into D E, D E, as 
before; and conſequently be as fit for diſtinct Viſion, whether the Object 
be placed in F within, or in A without the Sphere, if its interior Surface 
be conſidered as a Concave Reflecting Speculum. 


XXV. From the Diſtin&ion I have elſe where given between Conpounded 


and Uncompornded Coloxrs, I take occaſion to communicate a Way for the 


Improvement of Microſcopes by Refraction; viz. By ilhuminating the Ob- 
ject in a darkned Room with Light of any convenient Colour not too much 
Compornded ; for by that means the Microſcope will with Diſtinctneſs bear 


a deeper Charge and | ay. ar war if its Conſtruction be ſuch 


as I may hereafter 
not be ſo ſenſible. 


4: Refle&i 


Microſcepe y by | 


Mr. Newton. 
N. $0. p. 3080. 


Fig. 103. 


wore; becauſe but one reffective Piece of Metal is requiſite in chem, as you 


vantage in ordinary Microſcopes will 


XXVIL 1. I have foenetimes thought to make a Microſcope, which ſhould 
have, inſtead of an Object-Glaſs, a reſlecting Piece of Metal. For theſe 
Inſtruments ſeem as capable of Improvement as Teleſcopes, and perhaps 


may. 


* 


. * . other 
A repreſents a ſmall flat Ri of Braſs, whoſe interior Circle muſt not By Mr. Scephen 
e of an inch Dh and about .; of an Inch thick: 1 _ 
we may call the Frame or Cell of the Glaſs 3 it muſt 1 tit 
after the follo manner. Take a ſmall Globule of Qui and diſ- Fig. 104. 
ſolve it in a few of Aqna Fortis, to which you may add ro Parts of 
common Water ; dip the End of a Stick in this Liquor, and rub the inward 
Circle of the Ring with it; ſo as it will have acquired a mercurial Lincture, 
and being wiped be fit for Uſe. Then ler it be hid on the Table, and 
pour'a Drop of Quick-ſilver within it, which preſs gently with the Ball of 
the Finger, and it will adhere to the Ring; then e it with a Hare's Foot, 
and you will have a Convex Speculum. Take up the Ring and Speculum 
ing it Horizontal, and hy it on the Brims of the hollow Cylinder B; 
ſo will the Mercury become a Concave Reflecting Speculum, uch from 
the Smallneſs of the Sphere of which it ſeems to be a Section, may be uſed as 
a Microſcope. The Cylindrick Veſſel B has a Skrew-Hole at the Bottom, 
— hg — op of the Pedeſtal C D; CEFG is the 
Supporter of the Object Plate, which, as you ſee, may be raiſed higher, of 
kt lower, as there is Occaſion, by the Skrew on the Pedeſtal The Object 
Pute muſt be of Glaſs cemented to the Ring G. 
This Inſtrument, with a little Variation, may be made a Microſcope of 
Water, if, inſtead of the Ring G, there be only a ſmall Arm with a Hole in 
it to receive a Drop of Water, and the Cylindrick Veſſel B be either taken a- 
way, or skrewed on with its Bottom upwards, fo as to . an Object Plate. 


This will be more convenient for viewing the Textures o Objects, 
than that above deſcribed, which is more Ga nd rot ns 


| XVII. 1. The Figure of it is wund, being bein 56 Inches, Ay Cas 1 Bing bis- 
better in Diameter, Gee tee a Citcle of Steel, to the 2 Hoge 


end that it may keep its juſt Meaſure. TT to remove it from Place to Vi N C. 
Place, tho? it be above an ' Hundred Weight, and tis eaſily put in all forts of ? 5% 
Poſtures. The Burning Point is diftant'from the Center of the Glaſs about 
3 Foot. The Focus is about half a Lom d Or large. One may ar $f, 
Hand it, dene e kae e Ge ed 

C 


cond of a Minute, there is danger of receiving much hurt. CHAP phy 
Fire in it in an inſtant, as do alſo many other Bodies. 


A fk Piece of Pot-Iron was meled, and ready ro drop down In © 40 
A Silver Piece of Fifteen Pence was pierced in | 


L 


A Groß Nail (called {+ Clos de Paſan) was melted in — 5 h 
d The End of . Sword-Blade of O was burn in — — mo cl 
eſe A Braſs Counter was pierced in — — - o 
1p A Pice of Rod Copper was med ready to drop down in _ * 
oa 
ay. 
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| Seconds. 
A Ties of a Chamber Quary-Stone ws viii, and into 
| a Glaſs-Drop, in ors A wo 45 
rc whereof Watchmakers make their Springs, vn ound mel 7 ad 
„ in - 2 - - „4 ? 
. 
eee and eee ect. <a ee OT 


id. 2.97. 


A Piece of Mortar was vinißed, in r 52 
In ſhort, There is hardly. any Rog Kg is not deſtroy'd in, this Fire, 


If one would melt by it any of Metal, that would require 

much Che ton of Boing no in pri but within the 

mos F, ns Forup fo that none but {mall Pieces are expos d to. 
One M. de Albert buys it, paying 4 it 1500 Livres. 

E le Glaſſes of Maginus and Septalius do ap- 

h to that of Bom, 82 my come very far ſhort of it. 

ou may conſult — 7 > wc ies his; . and there are 


Las Faber bers whe have der ane of Eg bel, whats ha bur abou 20 
Inches Diametex ;. ſo that this of Jam muſt perform at leaſt twice as much. 
As to Septalins, we the Relation of it from Intelligent and Impartial 
Men. Tt cannot well e but in Bigneſs; and 


in this Caſe if it have five Palms GIS ) that would be but 3 5 Foot 
French,. and ſo it were a Foot would make it half 2s much 
greater in Surface: But as to the ſceing it burns ſo far off, 


op eee And I have heard one fay, that had ſeen 4 fa 
it did not ſet Wood on Fire but after the time of ſaying a Aiſerere. You 
may judge of the Difference of the Effects, — = vs 

Beams together within the Space of 7 or 8 Lines; and that of Sopralius muſt 
ſcatter them in the Compaſs of 3 —— 

It was diſpoſed of to the King of N 
The ſame M. 4 Rilene of Zens buch male another Burn Concave. 
It is of 34 Inches Diameter, and melts all ſorts of Metal, and Iron itſelf 
* of the Thicknek of a Silver Crown in leſs than a Minute of Time, and 
vitriſies Brick in the ſame. time; and as for Wood, whether .or dry, 
it ſets it on Fire in a Moment. The hath ſeen it, and the Perfor- 
mances of it, with great Satisfaction; and hi Majeſty is likely to make it 


bis, and then to beſtow it on his Royal Academy.of Philoſophers, for making 


of farther Experiments with it. | 

This. kind of Concaves burning the moſt forcibly of any Fire we know 
00s he ee 
cus of any conſiderable Largeneks, to take in. a good Quantity of combuſtt- 
ble Matter at once. 

. S. Seralla at Ale, cauſerh to be made a Burning-Glas of 7 Foot 

iameter. He precncs e make i ue # the Dillae of 50 Pas 
1 | 


n © — —„—-— 
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4. The outer Circle of the Concave Burning Speculum, which I lately 1 Bures Con 
ee Luſace, is near 3 Leipfick, Elk in Diameter, exceeding cave is 
that great one at Paris by } of ſuch an Ell. It is made of a Copper Plate u 7 _ 
ſcarce twice ſo thick as the Back of an ordinary Knife, and may therefore N. 188. p. (. 
be eaſily removed from Place to Place, and order d for Uſe : And the | 
Workmanſhip of it may, by the Contrivances I have invented, be eaſily, 
and in little time perform'd by one Man. The Poliſh thereof is very 
and repreſents by diſtin& Reflections all thoſe Appearances which ariſe from 
the Concave Figure thereof. f 

The Force of this Speculum is incredible. For, 1. A Piece of Wood put 
into the Focus (which is 2 Ells off) flames in a Moment, fo as a freſh Wind 
can hardly put it out. 2. Water applied in an Earthen Veſſel preſently boils, 
ſo as to boi 22 held there ſome time, the Water 
evaporates all away. 3. A Piece of Tin or Lead 3 Inches thick, as ſoon as 
it is put into the Focus, melts away in Drops; and held there a little time is 
in a perfect Fluor, ſo as in two or three Minutes to be quite pierced . 
4. A Plate of Iron or Steel placed in the Focus immediately” is ſeen to be 
red-hot on the Backſide, and after a Hole is burnt through: I have made 
three ſuch Holes in a Plate in ſix Minutes time. 5. Copper, Silver, and the 
like, applied to the Focus, melt; which I have tried with ſeveral ſorts of 
Coin; among the reſt, with a Rix-Dollar, and the ſame happen d to it as to 
the aforeſaid Iron Plate in five or fix Minutes. 6. Things not apt to melt, 
as Stones, Brick, and the like, ſoon become red-hot like Iron. 7. Slate at 
firſt is red-hot, but in a few Minutes turns into a fine fore of black Glaſs; 
of which, if any part be taken in the Tongs and drawn our, it runs into 
Glaſs Threads. 8. Tiles, which had ſuffer d the moſt intenſe Heat of Fire, 
in a little time melt down in a yellow Glaſs : As do, 9g. Pot-Shreads, not 
only well burnt at farſt, but much us'd in the Fire, into æ blackiſh yellow: 
Glaſs. 10. Pumice-Stone, ſaid to be that of Burning Mountains, in this 
Solar Fire, melts into a white Tranſparent Glaſs. 11. A Piece of a very 
ſtrong Crucible put into the Focus, in eight Minutes, was melted into a 
Glaſs. 12. I have ſeen Bones turn'd into a kind of opake Glaſs, and a 
Clod of Earth into a yellow or greeniſh Glaſs. 0-H | 
| Theſe Experiments were made in Auguſt and September, when the Sun has» 
N not the ſame Force as when he is about the Summer Solſtice. The Beams of 
the Eull Moon, concentred by this Speculum, did not produce any Degree 


of Heat, tho the Light was > erg encreas'd:. 2 | 

J. Some Years ago, Dr. Hook, a Propoſal to the Royal Society con- By: Dr. Hook. -- 
7 cerning the ſame: thing... He conceives one may be — many Foot 14. 7. 3508. 
Þ Diameter, for. a ſmall Price, being hammer'd out of a Copper Plate, and 
. tinned over with a Mixture of Tin, Lead and Tin-Glaſs, which is found 


to bear a v | Poliſh. Such a Speculum might be of Uſe in 
perfecti 5 of Paſtes, or fictitious ö — the moſt 
intenſe Degree, of Heat, to bring them to an exact Mixture. | 


XXIII. X 
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2 XXVII. A Linnen-Cloth, Geſbdeingrenr in is Wain and then laid on 
denn Solo a Conchve Cylinder, as the Verge of a Sieve, Keeler, or the like, its cen- 
ae PPP And 
pi en a Thread, being firſt wet in common Water, and then f with its 
8.242 4.542. two Ends, or any two Points nearer than their utmoſt Extent, fo as it might 
N. 235. 2. 787. touch the Center of the ſuſpended Cloth, and its two Points on 
the Ring, was found to have the fame Curvature. My Bufineſs was then 
to examine the Figure of the 1 hread thus ſuſpended, which I did in manner 
following On te Go of a Wall I deſcribed Parabold's of ſeveral Species, 
bro Axes were cular, and — 5 RS —— 
as it might touch the Vertex, v 
; beg of een Wa e 1 lite te 
— a Circle, throug Extremity e Perimeter, 
and Latus Rectum, — 2 
From hence I conclude, That a and pliable Subſtance, being 
on 2 Ring or hollow Cylinder, fo as that its central Parts may 
will form itſelf into a Figure that is more commodious for Burning- 
Glaſſes than the Spherical, of which they are now made, being much nearer 
their moſt abſolute Fi the Parabola. 

No if there may be a Wa y found ro give to Cloch or Leather naue 
Surface, or a Vrila ht may be good Poliſh ; or if this be found im- 
| — bh ene" Did being 
. lng Ring will by their own Gravity receive their true Fi- 
„ err Speculums of what Largenefs he pleaſeth. | 
Upon this Conſideration, I deviſed the following Experiment. There was 
taken a ſufficient Quantity of Potter's Clay, of which there was formed a 

of an Iron Ring about 13 Inches Diameter. 
Ring, which was ſupported by — Feet, and it 
ere decame a lar Concave on its er, nvex on its 
| under Superficies ; but norwiehſinding * twas ſet y in the Shade, yet 
1 before it was dry enough, its central Parts extended ſo e 
plain, not without ſome Deſects; if it had continued in its 1 
deſigned 10 have burned aud glazed i in « Potter's Furnace 


To make th XXIX. Take Quick-ſilver, Marchafite of Silver, each Fu Oe; 
* Tin and Lead, each half an Ounce ; theſe two "firſt throw on the Mar- 
R. South well. chaſite, and laſt of all the Quick-ſilver; ſtir them well together; but they 
N. 245: 2. 363. muſt be taken from the Fire, and be towards Cooling before the Quick- 
| filver be added; ler your GlaG be well warmed, and pour in the Mixture, 
and roll it from fide to fide. | 


Note, This will do alſo when Cold, but tis beſt when the Glas is 
heated and 


very 
Note alſo, That if at the Gl-Houſe our Ball be of yellow Glſs, then 
3 4 


fi 
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XXX. e (of leſs General Uſe) omitted. 


mall ri Tratt) jets ſeveral Di 
however he thinks it impracticable to make any Cue Sar 
oo Foot at moſt (and fears that neither Matter nor Art will 
S witt-ha-oey: or) Gam thawing wn. Ahaws-as in the 
Moon ; and then propoſes Remedies to ſome of the Inconveniences of the 
2 e Hook, here replies; He anſwers che Odjections, nia, 5. cz. 
rej propol 
2. Carlo Ant, . upon « Phin, bis Method i bers is 1 
ticular Way for Convex-Glaſſes upon a Plain, his Method is 4. f. 838-. 
tranſlated the Italun into Engliſh. But tis added, 3 
Contrivnce be ingenious, yer it is concriv'd by skilful Anil, cha 
bien! eee NEG 


\ 
XXI. | Accounts of” Books omitted. 


0 d a die 6. brides dr, Ae Mess | 
PH in 4to. n 
2. Cogitationes Phyſico- Mechanice de Naura I uni: Aub. Jo. Ott. She N. 71. f. 2163. 


a Helvetio. Heidelbergæ 1670. in 
pu Fabri Soc. Jaſa· Lugduni 1667. N. 32, . 646. 


z- Synopſis Optica. Auth. Honorato 
in 470. 
4. L' Occhiale al Occhio, overo Dioptrica Prartica del Carlo Ant. ne een. 
in Bologna "ory in _ N 
Lectianes 18; Cantabrigie in Sc publicis habit, R . 

1 Genuine Rationes inveſtigantur, & exponuntur, _e . 
Lond. 1669. in 4%. 

6. b rer g Ku. 


„ Tibi Optici 


9. Ceoptrice. & Dioperice 


Elementa. Aubtare Davide ce MA. N. 219. 2.214. 
obe. cog s | 
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r _— 


Char. IV. 
ASTRONOMY. 


8 HE Iſland When, (vulgarly term'd the Scarler-l ) famous for 
5 re 23 14 the Obſervations of Hicks Brake, tha — es — 
23 mer, (with all Submiſſion to better Judgments) was none of the 
N. 266. P. 692. fitteſt for Aſtronomical Obſervations of all rat! ſuch as the taking the exact 
Time of the true Riſing and Setting of Celeſtial Bodies, together with their 
reſpective Amplirudes ; ORE the Iſland hes low, and is Land- lock'd on all 
the Points of the Compaſs, fave three. Beſides, rhe ſenſible Land-Horizon 
of the Ween is extreamly uneven and: rugged, the North and Eaſtern Parts 
thereof being ſome riſing Hills in the Province of Schonen; and the- Weſtern 
Part is moſtly overſpread with Trees on the Iſland Zealand ; from the remo- 


teſt of which Coaſts the Ween is not diſtant above three Leagues. 


A new Afron- II. M. Meighelius hath invented an W which he calls Atrodicticum, 
TM. Weiz he: by the means whereof very many Perſons ſhall be able at one and the ſame 
Ius. time to behold one and the ſame Star. He hath alſo invented an exceedi 
N. 74 f. 2216. great Globe of the World, capable of 10 Perſons to fit in it all at oe, nnd 
do behold the Motions of the celeſtial Bodies, '&c. 


; ACutftial Gabe; Ul. The Bigneſs of this Globe is only of four Inches Diameter. The 

Hy Oy Body of the Globe of burniſh'd Steel, — all the Figures of the Con- 

N. 136. 2. 905. ſtellations are deſigned in Silver-colour, but the Stars themſelves of al Magni- 
| tudes are put on in emboſs'd Gold. 

This Globe moves from Eaſt to Welt in 24 Hours; and you may there 
ſee the Sun exactly riſe and ſet as in the phe with the Moon, 
as alſo the Stars of the Conſtellations ; — Sun of this Globe 
comes to his dee with an admirable us rung conform to the Primum 
Mobile. And alſo there perceive the mean Motions of the Sun and 
Moon from elt to] „and all the Lunations; and by the Diurnal Mo- 

| tion of the Moon, it ſhews the Flux and Reflux of the Sea. | 

The Meridian ſerveth for a Needle to ſhew the Hours, which are marked 
upon the Zodiack, which the Sun marcheth regularly, which hath two main 
Rays, one whereof directly Northward, the other Southward. That 
of the North marks the Way or Degree, which the Sun maketh from Welt to 
Eaſt upon the Signs of the Zodiack, and upon a Circle of Silver, where the 
360 Degrees of the Circle are mark'd. The other Ray of the South, marks 

upon another Circle of Silver the Days of the Month, where the 365 925 | 
xe noted. The Circles of the Longitude of the Stars, which ſepara rhe 


r 


* b 5 
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id which come fn the Poles of ths Lebst, 2 nate ü) l 
Wie; 1 the Tropicks, and the Polar Circles. 

There is but one grear 5 . 
in Motion: 1 and the Aw artique Pole, and you may it 
to the Right without wronging any contrary Motion: And 
ks Fas Pol, yoo ney cs Be ron, if yo 
ſhould find any Inequality, wirhour nurn WO 


IV. Tapplied my ſelf the erm e of the Diameters of the 4 way u e 


Sun, Moon, and the other Planets, ich one M. Picard and ſore the Diame- 
my ſelf have, eſteemed by us the fl tho ther have her Fd 4 


nets, and the 


hitherto ; ſince we can take the Diameters to Second Minutes, being able to f tb 
e ante eee ſcarce failing as much 35 in one 14. Agzour. 
— 4 — ſo as we can in a manner be aſſured, not to deceive our ſelves in 3 N. 21. pe 373: 


J ſhall not now tell you my Obſervations; bur 1 | 
Halte you, that the Diameter . in his 
Apogee, than 3 1 min. 37 or 40 ſec. and certainly not leſs than 3 1 min. 3 5 ſec. 
and that at preſen r e not 32 min. 45 ſec, and may be leſs 
by a Second or two : That whic preſent troubleſome is, that the 
vertical Diameter, which is the moſt 4 to * is diminiſh'd, even at 
Noon, by 8 or 9 ſec. becauſe of the Refractions, which are much 
in Winter than Summer at the fame Height ; and that the SOUR ah 
meter is difficult, becauſe of the ſwift Motion of the Heavens. 
As for the Moon, I never yet found her Diameter lefs than 29 min. 
5 ſec. and I have not ſeen it paſs 33 min. r 
Seconds. But I have not yet taken her in all the Kinds of Situations of 
the Apogees and Perigees which with the Conjunctions and 
tures. I do not mention all what can be deduced from thence; I ſhall o 
tell you, that T have found a Way to know the Parallax of the Moon, IT 
means of her Diameter: viz. If on a Day, when ſhe is to be in her 
Perigee, and in the moſt boreal Signs, ee 
ron, and then towards the South, with her Altitudes above the Horizon. 
For if the Obſervation of the Diameters be exact, as in theſe Situations the 
r DI os 16 TAE Hours, 
the Difference of the Diameters will ſhew the Proportion 0“ ber Br. 
ſtance with the Semidiameter of the Earth. I 12994. not a be becauſe, hat. 
35 ſoon as one hath this Idea the reſt is eaſy. The fame be practi- 
Ates in gde W Wie "the Odo es thro A the ok. than 
here; for tho greater the Difference is of t Heights, 8 2 
the Diameters. I do not note (for it eaſiſy appears) rhat i | 
the fame Meridian, or the fame _4zimmrh in two very diſtant 1 ee 
a the ſame time the Diameter of the Moon, ons would do the fame thing; 
tho? this Method not to Preciſeneſs. 
From What has n ſkid may be collected che Realon of th "Obleryation,. 
which ML Hevelids made in the aſt Edipſe of the Sun ( Ju . 


pro: "Ou Encreaſe of — — Imex 
O 


ing 


(218) 
ing glad, that a Perſon, who probably knew not the Cauſe of it, has made 
the Experiment; but it is ſtrange, that until now no Aſtronomer has fore- 
ſeen that That ſhould happen, nor given any Precepts for the Change of the 
Moon's Diameter in the clipſes 1 he Sun, according to the Places where 
they ſnould happen, and according to the Hour and Height the Moon ſhould 
have: For what happen'd in that Eclipſe of Augmentation, would have 
fallen our contrarily, if it had been 3 for the Moon, which 
in that Eclipſe that began in the Morning was higher about the End than at 
the Beginning, was nearer us, and conſequently was to appear bigger : But if 
the Eclipfe ſhould in the Evening, ſhe would be lower at the End, 
and therefore more diſtant from us, and conſequently leſſer. So alſo 
in two different Places, whereof one ſhould have the Ede in the Morning, 
and the other at Noon, the Moon ſhould appear bigger to him that hath it 
at Noon : And ſhe muſt likewiſe appear to thoſe who ſhall have a leſſer 
CC 


4n Account of V. 1. I ſhould be look'd upon as a great Wronger of our Nation, ſhould 
a. Saber % not let the World know, that I have, out of ſome ſcatter d Papers and Let- 
Mr. Richard ters that formerly came to 1 one Mr. Gaſcoigne's, found out, that 
Nerd F gv. before our hte Cui Wars he had not only deviſed an Inſtrument of as great a 
May, An. 1667. Power as M. Auxaut s, but had alſo for ſome Years made uſe of it; not only 
for taking the Diameters of the Planets, and Diſtances upon Land; but had 
farther endeavoured, out of its Preciſeneſs, to gather many Certainties in the 
Heavens; amongſt which I ſhall only mention one, viz. The finding the 
Moon's Diftance, from two Obſervations of her Horizontal and Meridional- 
Diameters; which I the rather mention, becauſe the French Aftronomer eſteems 
himſelf the firſt that took any ſuch Notice, as thereby to ſettle the Moon's 
Parallax : For our Country-Man fully conſider d it before, and imparted it 
to an Acquaintance of his, who thereupon propoſed to him the Difficulties 
that would ariſe in the Calculation; with Conſiderations upon the ſtrange 
Niceties, neceſſary to give him a Certainty of what he deſired. The very 
Inſtrument he firſt made I have now by me, and two others more perfected 
by him; which doubtleſs he would have infinitely mended, had he not been 
in unfortunately in His late Majeſty's Service. He had a Treatiſe of Opricks 

eady” for the Preſs ; but though, I have uſed my utmoſt Endeavour to 
retrieve it, yet I have in that Point been totally unſucceſsful : But ſome looſe 
Papers and Letters I have, particularly about this Inſtrument for taking of 
Angles, which was far from » Nevertheleſs, I find it fo much to ex- 
2 that I have uſed my Endeavours to make it exact, and ea- 
fily tractable which. above a Year ſince I effected to my own Deſire, by 
the Help of an ingenious and exact Watchmaker + Since which time, I have 
not altogether neglected it, but employ'd it particularly in taking the Pi- 
fbarces. (as Occaſion ſerved), of the Girenm-jovialiſts, towards a perfect ſettling 
their Motion. I ſhall only fay of it, Thar it is ſmall, not exceeding in 


_ 6- — „7 


2500 40000 Diviſions in a Foot, by the he 


. 


ing Hundreds of Diviſions, the other Divi 
Diviſion 


in my ſmall one ini 


e eee 
vens, viz. the ſwift Motion of the Planets. Vet, to remedy that Fault, I 
have deviſed a Reſt, in which I find no ſmall Advantage, and nor a ſittle plea- 
ſing thoſe Perſons who have ſeen it, being ſo eaſy to be made, and by the 
Obſerver manag'd without the help of another; which ſecond Convenience, 
my yet nameleſs Inſtrument hath in great Perfection, and is by reaſon of its 
Smallneſs and Shape, eaſily applicable to any Teleſcope. 


2. 44 4, is a {mall Braſs Box, in both to contain the Skrews 4 


Deſcription 
and its Sockets, or Female Skrews, and alſo to make all the ſeveral moveable . % 


Hook. 


Parts of the Inſtrument to move very true, ſmooth, and in a ſimple direct N. 29. f. 542. 
Motion. To one End hereof is skrewed on a round Plate of Braſs 6646, Nov. 


about 3 Inches over; the extream Limb of whoſe Outſide is 


divided into 100 


equal Parts, and numbred by 10, 20, and 30,'&6. Through the Middle of 


this Plate, and the Middle of the Box 4 4 4, is placed a very curioufly wrought 
Skrew, of about the Bigneſs of a Gooſe-Quilh und of the of the Box, 
the Head of which is, by a fixed Ring or Shoulder on tlie Inſide, and a ſmall 
inging Plate 4 4, on the Ourfide, fo adapted to the Plate that it is not in the 
leaſt ſubject to ſhake. The other End of this Skrew is by another little Skrew 
(whoſe ſmall Points fill the Center or Hole made in the End of the longer 
Skrew for this purpofe) rendred fo fix d and ſteady in the Box, that there 
not the leaſt Danger of ſhaking, Upon the Head of this Skrew, 
without the ſpringing Plate, is put on a ſmall Index e e, and above that a 
. m m, fb op Mos, fg 2 5 be Occaſion, 
without at all ing iſplacing eI it being put on very 
{tiff upon a * of the Head, and the Handle — a Square. 
The Skrew hath that Third of it, which is next the Plate, bigger chan the 
other two Thirds of it, by at leaſt as much as the Depth of the ſmall Skrew 
made on it: The Thread of the Skrew of the bigger Third is as ſmall agai 


as that of the Skrew of the other two Thirds. To the groſſer Skrew is 


us nod et 5 faſtned to a Bar or Bolt g g, upon which is faſt- 
the moy r d, fo che er Tan a 5 


promotes the 
Sight , either a Thread nearer, or a Thread farther off from the fix d Sight 5. 


The Bar g g is made exactly equal, and fitted into two ſmall: Staples K K, 
which will not admit of any ſhaking. There are Co of theſe Threads, and 
anſwerable thereto are made 60 Diviſioris on the Edge of the Bolt or Ru- 
ler g g, and a ſmall Index I fix d to the Br 4, denotes how man 


y 
Threads the Edges of the two Sights h and # are diſtant; and the Index e, 


ſhews on the circular Plate what part of à Revolution there is more; every 
Revolation, as was faid: beſote, being divided into 100 Parts. At the fame 
time that the-moveadle Sight h is moved forwards or backwards, one or mote 


Threads of the courſer Skre W 
2 to 


Fig. 104. 


Fig. 196. 


92 
of the finer 'Skrew : So that thi 
Skrews r 7, ſo as the middle iphts 

Glaſs, however the Skrew be rn the midſt betwixt the Sights will al- 
ways be in the Axis, ace e will qqually cxther ee or ſhut 
towards it. 

Ne. 15. it is conceived by ſome ingenious Men; that it will be more convenient, 
inſtead' of the Edges of the two Sights h and i, to employ two 3 
and , fitted With the Hairs # and v, fo that they may be conveniently uſed 
in the place of the ſolid of the Sights kar 1. 


Fig. 18. The . to the Teleſcope. . 
vided into three which n all)" en 
then or contract, 2 apr uires: But A B is here added, that at 


12 may put ſuch bye Cue as ſhall be thought moſt convenient, and to 
et them ſtill at the Diſtance moſt proper — the Indexes or Pointers, 
Which here are ſuppoſed to be at B, which Length alters alſo in reſpect of 
8 es. Dare y ohh le t Tube can be fix d 
of the Fi any fmaller part of it can immediate] - 

found 2 49 wing the Diviſions on-B C, the Di 

Fig. 109. Sf the Objecs laſs ks foes F is the angular Piece of Wood, 

that lies on the upper Skrew of the Reſt. 

Bid, f. 456, This Reſt by Dr. Hook's Suggeſtion) ma be rendred more convenient, 
| if; inſtead of placing the Skrew Horizontal, it be fo contrived, that it 
may be hid to the Equinoctial, or to the Diurnal Motion of the 
Earth 3 for, by that Means, the fame Thing may be performed by the 
4ingle Motion of one Skrew, which in the os Way cannot be done 
E as will cafily appear to thoſe that 
thall-conluke it. 


More ways to 3. 8 CC WIN of My cho Diane 
mu — m ters of the Players, whether Horizontal, Perpendicular, or Inchined, to the 
Sate ty Exactneſs of a Second, by the help of a Teleſcope ; as alſo of taking 
Dr, Hook. the Poſition and. Diſtance of the fmall fix d Stars one from another, or 


M. An. Leer from any of the 1c bright Planers, if the Diſtance be not eto cr 
oi); 


Excellence of the / 4. Micrometro & Tubo Pedam 14 Maeda e res & 
2 het A Fixis EI cance for nee quod vir inexpertus credes, 
N. 96. p. 6099. ae : 


Flain Sights VI. 1. Re e crinc l, Tychonems ſ. cum in Locis, 
ng ye tum Latitudinibus, Fixis quibuſdam a Ren duos e & interdum 
amſteed. ſti- 

1 $9. þ. 5119, quatuor aut Lore born 2 vero aberraſſe. Fixarum quidem Re 
N. 56. 2.6109. tutionem ſuſcepiſſe Celeberrimum Hevelizm audivimus, attamen quan- 
doquidem Pinacidiis Vitrorum Caſſis fertur ipſum uri, dubium an multum ab 
. Nee nn 9 900 09 he 

cinatus eſt. 


— 


RY 
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2. Pertipio Veſtrates non omnes mihi is One ipulari in iſto Dioptrarum Nego- Plais Sizhts 
tio, de q in Machinæ mez Caleſtis Orgavographia tractavi. Yao berg Ta 
etiamſi Cl. Hookizes & Cl. Flamſteedins, aliique plane aliter ſentiant, experientia x. Hevelius. 
ramen quotidiana me edocuit, atque etiamnum docet, rem longe aliter ſe ha- N. 20% 27: 
bere in Magnis illis Organis, Quadrantibus ſcil. Sextantibus & Octantibus 
imprimis Quadrantibus Azimuthalibus, aliiſque Quadrantibus Regulis conſtru- 

&is, quæ nempe adeo procliviter commoveri & inverti (dum examinantur 

Dioptræ Teleſcopicz) imo nullo modo poſſunt, ut quidem Inſtrumenta illa 

trium quatuorve Pedum P iculo conſtructa. Res cumprimis in eo con- 


ſiſtit, quod nullam plane Obſervationem ſuſcipere poſſint ſuis Dioptris Tele- 


ſcopicis, niſi prius denuo eas Examinent, & Rectificent; in quo tamen Ex- 
amine varia via idque jugiter, utut ſtudioſiſſime illud ſuſcipias, hallucinari 
datur. Ad hæc, in 98 Azimuthalibus, Octantibus & Sextantibus, 
qua ratione Examen illud omni tempore, commode, & ſine magno Temporis 


Diſpendio inſtitui poſſit, profecto nondum capio. 


Video etiam aliquos (inter quos C. Flamſteedius invenitur) tuliſſe jam de 


noſtris Obſervationibus, qualibus qualibus, judicium, priuſquam alias viderunt, 


examinarunt, vel quicquam de us cognoverunt. Nolo quidem vanus eſſe 
rerum mearum JaCtator, nec unquam imaginatus mihi fui, me in omni iſto 
Negotio, Reſtitutionis ſcil. Fixarum rem acu omnino tetigiſſe, aut tangere 

mea 8 : Sed hoc mihi penitus imaginor, ſi quidem totum il- 
2 Negotium ſuſcepiſſem Dioptris Teleſcopicis, mihi non ſolum plurimos 
Annos Examinibus terendos, ſed & ſpe, ſine dubio, varia via (qua de re hic 
non eſt differendi locus) cadendum ſuiſſe. Exinde gratulor mihi, me ad 
ſententiam illam necdum tranſiiſſe, meaque me Met omnia perfeciſſe 
quicquid præſtitum Dei Beneficio ſuerit. Quando vero Obſervationes ha- 
bebimus 20 & 30 Annorum ſpatio continuatas utrinque, nimirum tum — 


Dioptris Teleſcopicis, tum quæ ſolummodo noſtris de Cœlo depromptæ 


rint, res omnino clarior futura eſt. Interea ſuo quilibet Ingenio fruatur, 


remque ſua ratione pro Libitu, rentet. 


VII. 1. It is well known that the mean apparent Magnitude of the Moon 1 Celeſtial 
is 30 min. 30 ſec. we will take it Numero Rotunde to be 30 min. at a Full , appear 
Moon in the nudſt of Winter, and when ſhe's in the Meridian, and at her 2275 the Herines - 
greateſt Northern Latitude, and conſequently the utmoſt that ſhe can be ele- f bigher 
vated in our Horizon: Tis as well known alſo, that when ſhe is in this Po- Examines ly 
ſhire; being looked upon by the naked Eye, ſhe appears (that. we may. ac- Mr. Will. No- 
commodate all to ſenſible Meaſures) to be Aſagnitudinis Podalu, about a Foot N. . 
broad. But the ſame Moon being looked upon juſt as ſhe riſes, ſhe appears Apr. An. 1667. 
to be three or four Foot broad, and yet if with an Inſtrument we take her 
Diameter, both in one Poſture and the other, we ſhall find that ſtill ſhe ſhall 
be but 30 min. That this Matter of Fact is true, beſides the Authority of 
3 I can aſſert that I have accurately tried it my ſelf, and I have 
ſo found it. One of the ways I proceeded was thus: I took a very good 
Teleſcope of about 6 Foot in the inward Focus of whoſe Eye-Glaſs I 
wply'd a very fine Lattice made of the ſingle Hairs of a Man's * 


. 119. 


the various Objects that incur the Sight, in its Way towar 
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big, I obſerved what Number of the Squares of the Lattice were oc- 
by her Body ; and then obſerving her again, when more elevated and 
om all extra Greatneſs, I till found the fame Square of the 
Lattice poſſeſſed by her. This Way is equivalent to that now more uſed, 


her Diameter by Mr. Townley's Micrometers ; but I have alſo 
tried and found the fame thing by an accurate Sextant, taking the Diſtance | 


The celebrated Des Carres attributes this Appearance rather to a deceived 
Judgment, than to any natural Affection of the Organ or Medium of Senſe : 
For the Moon (ſays he) being nigh the Horizon, we have a better Oppor- 
tunity and Advantage of making an Eſtimate of her, by comparing her with 
= - & her * ſo on 
Ve imagine ſhe looks bigger, yet tis a meer Deceit; for we only think 
ſo, becauſe ſhe ſeems nigher d Tabs of Trees, or Chimneys, or Houſes, or 
a Space of Ground, to which we can compare her, and eſtimate her there- 
by; but when we bring her to the Teſt of an Inſtrument, that cannot be 


deluded or impoſed upon by theſe A ces, then we find our Eſtimate 


. and our Senſes deceived. Theſe Thoughts, methinks, are much be- 
low the accuſtomed Ac of the noble Des Cartes; for certainly if it be 
ſo, I may at any rime 8 the apparent Bi of the Moon, tho in the 

Meridian; for it would be only by getting behind a Cluſter of Chimneys, 
a Ridge of a Hill, or the Tops of Houſes and comparing her to them in 


that Poſture, as well as in the Horizon; beſides, if the Moon be looked at 


juſt as ſhe is rifing from an Horizon determined by a ſmooth Sea, and which 
has no more Variety of Objects to compare her to, than the pure Air, yer ſhe 
will ſeem big, as it look'd at over the rugged Top of an uneven Town, or 


rocky Country. Moreover, all Variety of adjoyning Objects may be ta- 
delud 


ken off, by looking t an empty Tube, and yet the 
nation is — res dad 1.9 
The famous Thomas Hobbs gives this Solution. Let the Point G be the 
Center of the Earth, and F the Eye on the Surface of the Earth; on the 
ſame Center G let there be ſtruck the two Arches E H, determining the 
Atmoſphere, and A D to repreſent that blue Surface in which we imagine 
the Fixed Stars, and let F D be the Horizon: Divide the Arch AD into 
three equal Parts by the Lines BF, C F; it is manifeſt that the Angle AFB 
is mw than the Angle BF C, and this again is greater than the Angle CFD. 
(fays he) to make the Angle C F D equal to the Angle CF B, 
the Arch CD muſt be greater than the Arch CB; and conſequently, that the 
Moon may in the Horizon appear under the ſame Angle, as when elevated, 
ſhe muſt cover a Arch, and therefore ſeem greater; that is, the 
Moon in the Meridian appearing under the Angle B FC, that ſhe may ap- 


Imagi- 


pear under an equal Angle in the Horizon, as ſuppoſe. C E D, tis neceſſary ' 


that the Arch CD ſhould be r than CB; and conſequently, tho' ſhe 
appear to ſubtend a Arch when in the Horizon than when elevated, 
yet ſhe appears under the fame Angle; and all this without — 


a 


c 


Anke 
l 
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B, F C, F * be ul gong 1: Sr _ and 
Angles will intercept equal Ar Arches An- 
: Kepa (ae Beſt Eva the db of the Bur of 
Lenſe to the Eye on the Surface of the Earth; fo that his drawing his 
Lines ſo far from G as F is, and to another concentrick Circle fo nigh as 
A D, deceived him in this Point. | 
The famous Gaſendus has written four large Epiſtles on this Subject, the 
Subſtance of all which is, That the Moon being nigh the Horizon, and look- 
ed at through a more foggy Air, caſts a weaker Light, and conſequently for- 
ces not the Eye ſo much as when brighter; and therefore the Pupil does more 
enlarge itſelf, thereby tranſmitting a Projection on the Retina. In 
this Opinion J find he is not alone; for this Diſquiſition being lately revived 
by a French Abbe, he therein follows the Sentiment of Gaſendus, with this Ad- 
dition, That this contracting and enlarging of the Pupil cauſeth a different 
Shape in the Eye; an open Pupil making the Cryſtalline flatter, and the Eye 
longer, and the narrower Pupil ſhortening the Eye, and making the Cryſtal- 
line more convex : The firſt attends our looking at Objects which are remote, 
or which we think ſo; the latter accompanies the viewing Objects nigh at 
hand. Likewiſe an open Pupil and flat Cryſtaline attends Objects of a more 
ſedate Light, whilſt Objects of more forcible Rays require a greater Convexity 
and narrower Pupil. From theſe Poſitions, the Abbe endeavoured to give an 
aer of our —_— as 3 When the Moon is nigh t _ 
riaon, by Compariſon. with interpoſed Objects, we are apt to imagine her 
ER fo us than when more elevated; and nies (fays he) we - 
order our Eyes as for viewing an Object farther from us; that is, we ſome- - 
thing enlarge the Pupil, and thereby make the Cryſtalline more flat: more- - 


4 
ZE 


over, the Daskineſs of the Moon in that Poſture does not ſo much ſtrain 


the Sight ; and conſequently the Pupil will be more large, and the Cry ſtal- 


line more flat. Hence a larger Image ſhall be projected on the Fund of the 


Eye, and therefore the Moon ſhall appear larger. And this Diſpoſition of the 


Eye that magnifies her, ifies alſo the Diviſions of our foremention'd Lat- 
tice, and conſequently ſhe by her Body ſhall poſſeſs no more of the Diviſions - 


than when ſhe ſeems leſs. Theſe two foremention'd Accidents, viz. The Moon's 


imaginary Diſtance and Duskiſhneſs, gradually vaniſhing as ſhe riſes, a diffe- 


rent Species is hereby introduced in the Eye, and conſequently ſhe ſeems gra- 
— and 4, till again ſhe 2 


approaches nigh the Horizon. Theſe two - 
Opinions: of Gafſendus and the Abbe being ſo near a- Kin, I ſhall conſider _ 


* 


Fig. 111. 


Fig. 112, 
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both together; and firſt I aſſert, That a wider or narrower Aperture of the 
Pupil * 3 — 9 Projection on * 3 I know, 
Honoratus Faber in his 5 Opti vours to prove contrary to 
this my Aſſertion, and 2 e d manner. A B is an Object, E F che 
ter Aperture of the Pupil, admitting the Projection KI on the Retina, w 
as the leſſer Aperture C D, admits only the Projection G H ; but GH is lefs 
than K I, wherefore a leſſer Aperture diminiſhes the Projection. I admire 
that any Man that undertook (as Honoratus Faber) to write of Opticks more 


accurately than all that went beſore him, ſhould be guilty of fo very groſs an 


Errour 3 and I do more admire, that the celebrated Gaſſendus, and with him 
the noble Hevelins, ſhould be of the ſame Opinion: For tho the aforefaid 
Demonſtration. hold moſt certainly true in direct Projections, as in a dark 
Room with a plain Hole; yet it will not hold in Projections made by Re- 
fraction, as it 1s in thoſe on the Retina in the Eye, by means of the Cryſtal- 
line, and wn _ and Humours of the Eye. For let AB be 5 remote 
Object. E F the Cryſtalline at its Aperture, projecting the 
I M on the Retina. Let then CP be che lefſe en of the Pupil before 
the Cryſtalline.: I ſay, the Image J M ſhall be projected as large as before; 
for the Cone of Rays E A F conſiſts partly of the Cone of Rays CAD, 
therefore where the former E A E is projected, the latter CA D, as being a 
part of the former, ſhall be projected alſo. So that no more is effected by 
this narrow Aperture, but that the Sides of the radiating Cones are inter- 
cepted, and conſequently the Point I ſhall be affected with leſs Light, but it 
ſhall ſtill be in the ſame Place: What is ſaid of that Cone and that Point, 
may be {aid of. all other Cones and other Points of the Object. From hence 
| . Firſt, The Invalidity of the Account given of the Moon's Appear- 
ance by Gaſendus from this Reaſon. Secondly, The Reaſon appears why a 
Teleſcope's leſſer or greater Aperture, makes no Difference in the Angle it 
receives: For imagine E F to be an Object-Glaſs of a Teleſcope, and 'tis 
plain. Thirdly, Tis evident why a greater or leſs Aperture on a Teleſcope 
. ſhould make the Objects appear lighter or darker, for thereby more or les 
Rays are admitted to determine on the Projection of each Point. But all this 
hy the By : And this is ſufficient for a Confutation of Gaſſendus and Faber. 
Bar our forementioned Abbe ſuperadds to a greater or leſſer Aperture of the 


| * as: a neceſſary Conſequent, a greater and leſſer Convexity of the Cry- 


. 


ine, as alſo a Lengthening and Shortening the Tube of the Eye. And this 


I T muſt confeſs would do ſomething, if we find it true in our Caſe; and this 


let us . Firſt, (ſays he) The Duskiſhneſs of the Moon nigh the Horizon 
admits the Pupil to enlarge itſelf, the Cryſtalline to flatren, and the Eye to 
lengthen: But what if we change our Object, and inſtead of the Moon take 


the Diſtance between ſome of the Fix'd Stars (as ſuppoſe thoſe of Ovrion's 


«Girdle) we ſhall find the ſame Phenomenon in them, and yet I hope neither 
he nor Gaſemdus will aſſert, that they at one time ſtrain the Eye more than at 
another, or that at any time their Fulgur ſtrains the Eye at all; if he do, let 
him take Stars of the leſſer Magnitudes, nay even thoſe that can but juſt 
be perceiv d, and then he will be convinc'd : Or let him conſider whether this 


will 
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will hold in looking at the Sun through very dark Glaſſes, which render the 
Sight thereof as inoffenſive tothe Eye, wits of a Green Field ; but perha 
he will then ſay, that this other Reaſon holds, which is, Secondh, That t 
greater imaginary Diſtance at which we think the Moon near the Horizon, 
than when more elevated, makes us contemplate her as if really ſhe was fo, 
viz. with ample Pupils, &c. But this I have ſufficiently in my 
Remarks againſt Des Cartes: Therefore I pals it over, only ſubjoyning, that if 
there were any thing in this Surmiſe, methinks the horizontal Moon ſhould 
be fanſied nigher to us than farther ſrom us; for if we are for trying natural, 
Thoughts, ler us take Children to determine the Matter, who are apt to 
think, that could they go to the Edge of that Space that bounds their Sight, 
they ſhould be able (as they call it) to touch the Sky ; and conſequently the 
Moon ſeems then rather nigher to us than farther from us. 

Aſter I had writ thus far, I accidentally caſt my Eye upon Ricciolis Trea- 
tiſe he nr Bags eſt, Lib. 10. Sect. 6. 

4s Iz. wherein our preſent Difficulty; but to m1 
. find him aſſert, Tha be ant 8 * taken 5 
horizo _— and Moon's rr 2 , Io 2 the naked Eye 
a very large (Gri irecting his Sight to the left Edge, and 
— to the right * that even by the Teens they always — the 
Diameters greater than when more elevated, the Sun often ſubtending an An- 
gle of almoſt a Degree, and frequently 45 Minutes, the Moon alſo 38 or 40 
— This is downright contrary to the Matter of Fact which I have 
before alledged, and directly repugnant to the Matter of Fact aſſerted by the 
forementioned French Abbe : Whether of us be in the right, Ileave to accurate 
Experiment to determine, and ſubmit the Whole to the Deciſion of the illu- 
ſtrious Royal Society. Only give me leave to add one Word againſt Ricciols, 
for had his Experiments been. accurately proſecuted, he ſhould have tried 
them when the horizontal Moon had look'd ten times more large in Dia- 
meter than ordinary ; and then if it be true, that even by an Inſtrument 
ſhe will be found proportionally broader than really ſhe ſhould, ſubtend an 
Angle of 300 Min. or 5 Deg. for often I have ſeen the Moon when 
ſhe d ten times broader than ordinary, which the ſmall Addition of 

$ or 10 Min. to her uſual Diameter will never cauſe. | 
2. I diſcourſed of this Appearance near 40 Years 
Profeſſor of Aſtr in Greſham-College, who did aſſure me (from his 


own Obſervation I ſuppoſe) that the apparent Magnitude taken by Inſtru- Lia. 5. 323. 


ments (however the Fancy may apprehend it) is not at the Hori- 
zon than when higher. Mr. Caſwell affirms the fame thing; and I do not 
doubt but the thing is ſo : For though Refraction near the Horizon alters 
the Altitude of the thing ſeen ; yet it cannot alter the Azimuth at all. For 
ſinoe this equally reſpects all Points of the Horizon; let the Refraction be 
what it will, the whole Horizon can be but a Circle: So that there is no 
room for the Breadth of a thing (as to the Angle at the Eye) to be made 
greater, whatever its Tallneſs may (the Refraction not affecting all 
Parts in the Circles of Altitude). Nor is there any Reaſon, why this ſhould 
Vol 1. | Gg rather 
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rather thruſt the other, than that the other thruſt this, out of Place. Where- 
as, in the Altitude, it is otherwiſe: For while what is near the Horizon is 
enlarged, that which is further off is thereby contracted; which as to the 
Su n the Sun's apparent Horizontal Diameter, 

5 ag is the ſame near the Horizon, a a higher Poſition, I take 4 
imaginary Greatneſs, which is fanſied near the Horizon, to be only a De- 
ception of the Eye, or rather the ination from the Eye. 

For ſure it is, that the Imagination doth not eſtimate the Greatneſs of the 
Object ſeen, only by the Angle which it makes at the Eye; but, by this 
compared with the ſuppoſed Diſtance. True it is, that Cereris paribus, we 
judge that to be the yon Object, which makes at the Eye the greater 
Angle ; but not fo, it apprehended at different Diſtances. 

For if through a Caſement (or leſſer Aperture) we ſee a Houſe at 100 
Yards Diſtance; this Houſe (though ſeen under a leſs Angle) doth not to 
us ſeem leſs than the Caſement through which we ſee it, (or this greater 
than that, becauſe it makes at the Eye the greater Angle :) But the Ima- 
8272 eee ive Eſtimate from the Angle and Diſtance jointly 

ider d. 1 

So that of two things ſeen under the fame or equal Angles, if to one of 
them there be ought which gives the Apprehenſion of a greater Diſtance, that 
to the Imagination will appear greater. Now, ſure it is, that one great Ad- 
vantage for . is from the Variety of 
intermediate Objects between the Eye and the thing ſeen. For then the 
Imagination allow room for all theſe things. 

Now when the Sun or Moon is near the Horizon, there is a Proſpect of 
Hills, and Valleys, and Plains, and Woods, and Rivers, and Variety of 
Fields and I between it and us; which preſent to our Imagination 
a great Diſtance capable of receiving all theſe: Or if it ſo chance (in 
1 Re are not actually Wy yet having been 
accul to ſee them, M ro us a View as as 1 
the viſible Horizon. "I * 
But when the Sun or Moon is in a higher Poſition; we ſee nothing be- 
tween us and them, (unleſs perhaps ſome Clouds) and therefore nothing to 
preſent to our ination ſo great a Diſtance as the other is. 

Ad votes; engl dock be fad aiades the Gove ag do not 
appear (to the Imagination) of the fame Bigneſs, becauſe not both fanſied 
at the ſame Diſtances : But that near the Horizon is judged bigger (becauſe 
ſuppoſed farther off) than the fame when at a greater Altitude. 

Tis true, that as to ſmall and middling Di (beſides this Eſtimate 
from Intermediates) the Eye hath a Means within itſelf to make ſome Eſti- 


mate of the Diſtance. As, when we already know the Bigneſs of a thing 
ſeen, to which we have been accuſtomed ;- as, a Man, a Tree, a Houſe, or 
the like: If ſuch thing appear to us under a ſmall Angle, and indiſtin&, and 
ntly coloured, the Imagination doth allow fuch Diſtance as to make 
fach a thing © to appear. And if this, through a ProſpeQive-Glb, be 
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repreſented to us under a bigger Angle, and more diſtinct, it is 
by apprehended as ſo EY But the Caſe is otherwiſe, when we 
not, by the known Bigneſs, judge the Diſtance ; but, by the ſuppo- 
ſed Diſtance, judge of the Bigneſs, as in the Caſe before us. And accor- 
1 Perſons, according to different fanſied Diſtances, judge 
V fferently. ä | 
Aer In our two Eyes (when the Object is ſeen by both) there is yet 
Means of eſtimating how far off it is. (And it is this by which 
we judge of Diſtances. ) amely, there are, from the ſame Object. dW O 
different viſual Cones, terminated at the two Eyes; whoſe two Axes con- 
tain, at the Object, different Angles, according to different Diſtances; an 

acuter mn — _ nearer. F 
Nov, that ſuch Object een b Eyes clearly; it is requiſite 
that the Eyes be put in ſi ach a Poſition, as * the She of each er 
the reſpective Axis at Right Angles; which requires a different Poſition of 
the two Eyes, according to the different Diſtance of the Object; as will 
manifeſtly appear, if we look, with Attention, on a Finger (or other ſmall 
Object) at 2 or 3 Inches Diſtance from the Eye; Rr th upon another 
like Object at 3 or 4 Yards beyond it, (and this alternately ſeveral times). 
For *twill be manifeſt, that while we look intently on the one, we do not 
ſee the other, (or but confuſedly) though both be juſt before us. And, as 


__— Y; from the one to the other, we manifeſtly feel a Mo- 
m_— 


Eyes (by their Muſcles) from one Poſture to another. 
according to the different Poſture in the Eyes, requiſite to a clear 
Viſion by both, we eſtimate the Diſtance of the Object from us. 

And hence it is, that they who have loſt the Sight of one Eye, are at a 
great Diſadvantage, as to eſtimating Diſtances, 1 what they could do 
vhile they had the Uſe of both. | 

But now when 8 ſo great, as that the Poſition of theſe 
viſual Axes become parallel, or ſo near to parallel as not to be diſtinguiſhable 
from it: This Advantage is loſt, and we can thenceforth only conclude, 


that it is far off; but not how far. Hence it is, that our View can make 


no Diſtinction of the Moon's Diſtance from that of the other Planets, or 
even of the fixed Stars: But they ſeem to us as equally remote from us; 
though we otherwiſe know their Diſtances from us to be vaſtly different. 
Becauſe the Parallax (as I may fo call it) from the different Poſition of the 
OTE PL WT ORE IT much leſs than the 
So that, though as to ſmall Diſtances, we may mike ſom? Eſtimate from 
the known Magnitude of the Obje& ; and as to. middling Diſtances, from 
the Parallax (as I may call it) arifing from the Interval of the two Eyes: 
Yet even this latter will ha e ori- 
zo; and all beyond it is loſt. And therefore there being nothing left to 
aſt the Fancy in eſtimating ſo great a Diſtance, but only the intermediate 
Objects: Where theſe Intermetliates appear to the Eye, (as when the Sun or 
Moon are near the Horizon) the Diſtance is fanſied greater, than where they 


Gg 2 appear 
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not (as when farther from it), and conſequently (tho' both under 


ſame or equal Angles) that near the Horizon is fanſied the greater: And 
this I judge to be the true Reaſon of that Appearance. 


4. Fuperimenn VIII. We took a Cylinder of Caſt-Braſs, AB CD, and cut one End of 
＋ b. . it C D, perpendicular to the Axis 4 © &, the other End A B, enclined to it 
Mr, Lowthorp. at an Angle of about 27 deg. 30 min. and therefore the Perpendicular to this 
. una enclining Plain p c, and the Axis of the Cylinder 4 c x, comprehended an 
Kune? Angle p c 4, of about 6a deg. 30 min. Theſe Ends were ground very true 
Fe. 113. upon a Glaſs-Grinder's Braſs Tool, and each of them was compaſs' d about 
with a narrow Feril of thin Braſs % b 6. Into the upper Side of the Cylin- 
der, at E, was ſoldered the Braſs-Pipe E E, and into the under Side, at G, the 
other Braſs-Pipe G H; the former of theſe Pipes being about 3 Inches long, 
and the latter & Inches. Upon the Plate d d d, were fix d two other Plates, 
LL, perpendicular to it and parallel to each other. Each of theſe two Plates 
had an Arch of a Circle (whoſe Diameter was equal to that of the Cylinder) 
cut out of its upper Edge; ſo that when the Pipe G H was let thro a Hole 
near the Middle of the Plate 4 4 d, the Cyli fell into the Arches; and 
being faſtned there with Solder, the Axis 4 c x hid to the Plate d dd, 
and about an Inch and a half above it. The pepe End of the Cy- 
linder, D C, was cloſed with an Object-Glaſs of a 7 * Foot Teleſcope o o, 
and the enclining End A B, with a well-poliſh'd flat Glaſs, Ff; which was 
carefully chofen to tranſmit the Object diſtinct enough, notwithſtanding its 
Obliquity to the viſual Rays. The Ferils were filled with Cement round 
about the Edges of the Glaſſes, which laid flat, and every where touch'd 
the ſmooth Ends of the Cylinder, that they might firmly ſupport the Weight 
ö and Preſſure of the excluded Air. | 

is. os Inſtead of a Ciſtern (as in the Torricelliam Experiment) we made uſe of 
dhe inverted Syphon of Braſs MN O, folder'd to the Ps | g. One of 
the Sides M N, ſtood perpendicular to the Plate g g g, other Side 
NO, enclined to it, and was ſupported near the upper End O, with a little 

Piece of Braſs K K 1 
. 114. Me then placed the Cylinder upon a Table, which was well faſtned to 
a firm Floor: The Pipe G H, was let through a Hole in the Top of the 
Table; and the Plate d d d, was nailed down to it: The Tube of the Te- 
leſcope s 5 with the Eye-Glaſs in it, was 2 to the Object-Glaſs, and 
a Hair fax'd at x, the common Focus of both Glaſſes, in the Axis of the 
Cylinder continued to it. Upon the Floor (under the Cylinder) we nail- 
the Plate g g g, with the inverted Syphon upon it, and joyned M to H, 
dy the Inſertion of the Glaſs- Tube T. The Joints were very carefully 
Bladder wrap'd 


loſed with Cement, and then covered over with Pieces of a 
hard with ſtrong Thread. There was alſo a Bladder tied below each Joint 
at m, and when it was filled with Water it was tied about it at »; fo that 
no Air could come to the Cement, to inſinuate itſelf through its Pares or 
Fiſſures, if any happen d to be left uncloſed. 2 


It 
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It will not (I hope) be thought more than neceſſary, that in this Account 


of the Apparatus, I have mention'd ſo many minute Circumſtances ; for 


we found it difficult enough to exclude the Air, and almoſt impoſſible to 
diſcover the very little Holes through which ſo ſubtile a Fluid would free- 
ly enter, and poſſeſs the 8 _ deſerted by the Swbfiding Mercury. But 
with all this Vans Experiment ſucceeded at Lift, as I wiſh'd ; 
after this manner: 
We placed the Object a (which was a black Thread faſten'd in a lütle 
Frame over a Piece of white Paper) in the Axis of the Cylinder x c a: We 
fl'd the Pipes and Cylinder with Aercury; and having d the upper 
— — che fi Pi „v E with the little Iron-Stopple K, and cloſed it, as the 
Tube and other Joints, we let the Mercury run out gently 
at 10 — Bladder #) till it remain 'd ſuſpended ar the uſual Height (as 
in the Barometer) leavi — upper Part of the Tube and the Cavity of the 
Cylinder between the aſſes 6 6, and F ved of" Ai We then ſaw the 
Object, which before appear d in the Axis at x, raiſed conſiderably above it; 
and we reduced it to appear again at x, by removing it from a to 2. The 
Axis therefore hs viſual Ray (which wa alſo * Axis of = 12 es ac 
x c 4, falling icularly on the void Space, paſs d through ir without 
any Refraction: But emerging obliquely — the Air, it was refracted to- 
wards the p c, and received a new Direction to a» And 
therefore the Diſtance 4 «, ſubtended che Angle of Refraction 4 c @; all 
which we meaſur d, and found as follows; vis. 


The Hei heh of the Object ho the Axis, or the * 
eig ve or 
unrefracted viſual Ray a @ = = < = > EOS: 11) 485 


The Diſtance of the Obe from the oy 4 
Thin „ 6. deut i Feet, cr 92 4 


; De. A . 
e e eee ee 00” "os. 23: - 


EAG N 
1 | ofthe Cylinder) — 34 Cn 8 30 oe 

Angle of Incidence p'c « = ; 102 
1 ——U—ꝛ— — — 8 82 62 2 it x 


And chore h. (ccntin 0 he kwwn Los of Rein) 
| R 


= = 'T00000 
The Sines of the Angles of Emerſion are - - - - 100036 __ 
© And the refraQive Power of the denſe Air | - - - - 36 


By the refratiive Power of 3 - ad Boy, gen tht Frey in 
of Light are divert theiraltecÞ Courſe, 
rho oe corp op k | 


. * 
deren de Sins of he” rr be 


() 


This pr is not always | to the Denſity (at leaſt not to 
the Graiey) of therein : For the refractive Power of Glaſs 
to that o 


8 en ns e 47 
that is, the Squares of their 36. Powers are (very near) as their re- 

tive Gravities. And there are ſome Fluids, which, tho' lighter than 

ater, yet have a greater Power of Reſraction: Thus the ive Power 
of Spirit 25 Wine . to Dr. Hooks av. een Airrogr. Obſ. viii. 
p. 220.) is to that of Water, as 3 6 to 23; and its Gravity reciprocally as 
33 to 36, or 365. But the refractive Powers of Air and Water ſcem to 
obſerve the ſanpie Proportion of their Gravities diretth, as I have compared 
them in the follow! 18 Table The Numbers there expreſſing the Refrac- 
ee Nine * Experiments, made at 
ſo many ſeveral Angles of Incidence, 25. 1645. by Mr. Gaſcoigne, 
(the ingenious firſt Inventor of the Micrometer, and the W 150 of mea- 


ſuring Angles by n 2 thoſe of Air are produced the pre- 
* N | 

Th fide fu tif Icky gee 

The Sines of Bah gry: rr | 

— 2 Bee ee e Dee ee 

The refractive Power ß 34400 36 


2 The ſpecifick- Gravity (if as 900 to 1 at pa 
Time of the ws Abate — 2 wat 34499 38 


Or (if as 850 to 1) of = - = - + — J4400 40 


From hence it ſeems very robable, that their reſpective Denſities and 
Re And if this ſhould be 
confirmed by fi Experiments, made at different Angles of Inci- 
. dence, and with C continuing exhauſted through ſeveral Changes 
of the Air, PPP 
TE He and rent hat tv work 'be o: 
nal to its Denſities and Expanſions : And then it would be no 
t Matter to trace the Light e ſo- as to terminate the 
Sbadow of the _ and (together with proper Expedients for meaſu- 
ring the of Light illumigsting an opake Body) to examine at 
What Diſtances the Moon muſt be from the Earth to ſuffer Eclipſes of the 
Nee | 


— 15 9 rn * X * * 7 5 
" * 0 . d l * %. N N 
” E > * 1 4 » 
= « 


* T am indeed for reg r Nga. wry Accurate Aron Mr. Flam- 


—. together with nd ſeneral P relating to them, 
ESA — 3 EE to Mr. ITY 'y oth pre wry, the —— our 
Con 


Mr, Chr. Townley ; and they are v in = Hands 
Ana Ho  by-whow they were imparted ſowe- Time ago 
oat i» 430-3 
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IX. Give me leave to ſupgeſt a Speculation, which hath been in my 1 . the N- 
Thoughts theſe Forty Years or more ; but I have not had the Opporty. "ales te Fi 
nity of reducing it to Practice: It is concerning the Parallax of the fixed pr. Wallis, 1. 
Stars, as to the Earth's annual Orb. Mr, William 


Gale cotplains'of ir 2 great Whil ſince. (iu his Sens Cee) 6 Air n. 102 
a thi N with ſuch Dili as he could wiſh, Nb 3.846 
and I we have the ſame Cauſe of complaining ſtill. I know that Dr 


Hook, and Mr. Flamſteed have attempted ſomewhat that Way, but have de- 


ſiſted before they came to of Certainty. What hath been done 
wa ag Pen Free Ain. | | | 


- Galileo hath fi order to it; as, 
the Times of the Manner of 
obſerving them, which That which oc- 


to my Thoughts upon theſe Conſiderations, was to this purpoſe 
That ſome circumpolar Stars (nearer to the Pole of the Equator than 
our Zenith, and not far from the Pole of the Zodiack) ſh 

choice of for this purpoſe. And in caſe the meridional Altitude be 
ſcernably different at different Times, ſo will alſo be their 
Weſt Azimuth, which may be better obſerved than their Riſing or Ser- 
ting: And this will not be obnoxious to the Refraction, as is the meridional 
Altitude (for though the Refraction do affect the Altitude, yet not the 
Azimuth at all); and we may here have choice of Stars for the ; 
which, in Obſervations from the Bottom of a Well, we cannot have; 
„le thoſe only which paſs very near our Zenith, tho 
I would then take for » a thing at leaſt very probable, that 
the fixed Stars are not e 
Diſtance from us, but the Diſtance of ſome vaſtly greater than of o- 
thers ; and conſequently, though as to the more remote, the Parallax 
may be undiſcernable, ir may, perhaps, be diſcernable in thoſe that are 
nearer to us. | 

And thoſe we may reaſonably gueſs ( though we are not ſure of 
or" to 16, Which to 1 05 appear bi 
thoſe of the Firſff and Second Magnitud 


e; and 


fa 


| HE our of re e ee vine 


(which is not hard to do) whae fack She b to be hen this 


Ca 
or Weſt Azimuth ; it may be then convenient to fix (very firm and ſtea- 
_ dily on ſome Tower, Steeple, or other high Edifice, in a convenient Situ- 

ation) a good Teleſcopick Object-Glaſs, in fuch Poſition as may be pro- 
for viewing that Star. And at a due Diſtance from it near the Ground, 
| on purpoſe (if already there be not any) ſome little Stone-Wall, or 
| like Place, on which to fix the Eye-Glaſs, 6 as to anſwer that Object 

Ghſs : And pying 6 adjuſted it, as through both to ſee that Star in its 
© defired Station (which may beſt be done while the Star is to be ſeen by 
Night in ſuch Situation, 1 the Time of one of the Solſtices) let it be 
there fixed ſo firmly, as not to be diſturbed (and the Place ſo ſecured, as 
that none come to diſorder it) and care be taken ſo to defend both the 
Glaſſes, as not to endangered by Wind and Weather. In which Contri- 
vance, I am beholden to Mr. 7ohn Caſwell, M. A. of Hart-Hall in Or- 
ford, for his Advice and Aſſiſtance, with whom I have many Years ſince 
communicated the whole Matter. 

This Glaſs being once fixed (and a Micrometer fitted to it, ſo as to have 
irs Threads perpendicular to the Horizon, to avoid any Inconyenience which 
might ariſe from Diverſity of Refraction, if any be) the Star may then be 
viewed from Time to Time (for the Denis Year or longer) to fee if 

any Change of Azimuth can be obſerved, 

This I thought fit to recommend to your Conſideration, who do ſo well 
underſtand Teleſcopes, and the wr, p! of them : But when I ſuggeſt 
{as a convenient Star for this p purpok.) the Shoulder of the Leſſer Bear (as 
being the neareſt to the Pole of the Zodiack of any Star that is of the 
Firſt or Second ho . I do not confine — to that Star; but 
(without retracting that) ſuggeſt another; * the Middle Star, in 
the Tal of the Coo Bear, which (though * bn further from the 
Pole of the Zodiack) is a brighter Star than the other, n 
to us. 

But I do it prin this Conſideration; namely, That ther 
a 3 - wk 5 1 ve fey a Star, ( en fg tes, of 
which t ve a vial Sayi » When they wou cri 2. 
ſighted Man, 859 can 3 Rider on the Middle Horſe of 
Wayn - And of one who pretends to ſee ſmall Things, but overlooks much 
| mas Vidit Alcor at non Lunam Plea : ) Which Hevelins in his Ob- 
ervations finds to be diſtant from it about nine Minutes, and five or 
ten Seconds: So that beſides the Advantage of diſcovering the Parallax 
of the greater Star, if diſcernable ; the Di Difference of the Parallax of that 
and of the leſſer Star both within * of a Micrometer) may 
do our Work as well. For if that of t ter Star be diſcernable, 
but that of the lefler be either not diſcernable or leſs diſcernable, their 
— 3 -_ each other 4 wn Thas of the an ny, 
(without SEED cerned. by a Teleſcope o 
b oompetent * * a Micrameter if a prefered 
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ben being gerd in the leb of the Oblivicians ; and Acer of 
Once, 


that there is a Parallax, and that the Fixed Stars are at different 


Diſtances from us; wherein, that I may not be miſtaken, my Meaning is 


not that the Inſtrument or Micrometer ſhould be removed for the obſerving 
of the Leſſer Star, bur that (when the Azimuth of the greater Star is ta- 


ken) by a Micrometer (conſiſting of divers fine Threads parallel and tranſ- 

verſe) may (at the fame time) be obſerved the Diſtance of the two Stars, 

each from other, in that Poſition (both being at once within rhe reach of 

the Micrometer;) which Diſtance (the Inſtrument remaining unmoved) if 

it be found (at different Times of the Year) not to be the fame, this will 
that there is a different Parallax of theſe two Stars. 

This latter Part of the Obſervation (of their different Diſtances at dif- 
ferent Times) I ſuggeſt, i OE though not ſo nice as 
the former. For it may be done, I think, without an Ars 
there than a good Teleſcope of ordinary Form, furniſhed with a Micro- 
meter, (this _ carefully kept unvaried during the Interval of theſe Ob- 
ſervations.) And if this Part only of the Obſervation. (withour the other) 
be purſued ; it matters not though the two. Obſervations (near the two 
Solſtices) be, one at the Eaſtern, the other at the Weſtern, Azimuth 


| (whereby both may be taken in the Night-time) for the Diſtance muſt 


(at both Azimuths) be the ſame. If, after obſerving the Azimuth of the 
Star, it be neceſſary to move the Micrometer for meaſuring its Di- 
from Alcor, that may be done another Night, (and it is not neceſ- 

fary to be done at one Obſervation) for that Diſtance cannot be diſcerna- 

bly varied in a Night or two. | 


ſeemed Ground to imagine, that the Diameter of the Earth's annual Courſe 
(which, according to our beſt Aſtronomers, is at leaſt 40000 times bi 
than the Semidiameter of the Earth) might give a ſenſible Parallax to 
Fixed Stars, and thereby determine their Diſtance. But there are ſome 
Conſiderations which make us ſuſpe& that even this Baſis is not large enough 
for that purpoſe. - 


M. Hager (who is very exact in his Aſtronomical Obſervations (tells 
us, He could never diſcover any viſible Magnitude in the” Fixed Stars, 


though he uſed Glaſſes which magnified the apparent Diameter above 100 
tmes : 


Now, ſince in all likelihood the Fixed Stars are Suns, (perhaps of a dif- 
ferent Magnitude) we may as a reaſonable Medium preſume they are gene- 
rally about the Bigneſs of our Sun. | 


Vol. I. H k Let 


X. Since the Pythagorean Syſtem of the World has been revived by Coper- concerning the 
nicus, (and now by all Mathematicians accepted for the true one) ther 32 1 
Mr. Fr.Roberts. 
N. 209. P. 101. 


— ty, as even to Mr. exs's nice Obſervation is altogether inſenſih 


is evident, that the Angle under which the Deg-Star is ſeen in Mr. He- 
s Teleſcope, muſt be near the ſame with the Angle of its Parallax to 
the Sun's Diſtance, or Semidiameter of the Earth's annual Courſe ; ſo 
that the Parallax to the whole Diameter, an be but double ſuch 2 Quan- 


The Diſtance of the Fixed Stars ſeems hardly within 
of any of our Methods to determine: But from what 9 — 
we as 70 ſome Concluſions that will ona. We Ln e 
Va it. 


That the Diameter K the Earth's anal /EP Fr contains at 
eaſt 160 Millions of Miles) is but as a Point in Compariſon of it; at 
leaſt it muſt be above 6000 times the Diſtance of the Sun: For if a Star 
gs appear through Lore aforeſaid Teleſcope half a Minute broad, (which 

N ſenſible the true Diameter would not ex- 

18%, pico ies. :24-2 the 60 decken Diner pparent Diameter 
of ke Sun, and conſequently the Sun's Diſtance not the — Part of 
the Diſtance of the Star. 


That could we advance towards the Stars 99 Parts of the whole 
Diſtance, and have only tooth Part remaining, the Stars would 
little bigger to us than they do here: For they would ſhew no other- 
wiſe than they do through a eleſcope, which magnifies an hundred-fold. 


3. That at leaſt 9 Parts in 10, of the Space between us and the Fixed 
eee r 
what we have from the Stars in a clear Night. 


5 That Ligh Light takes up more Time travelling from the Stars to us, than 
we 5 making = 12 Voyage, (which is ordinarily performed in ſix 
Weeks:) That a Sound wo „ e in 50000 
Years, nor a Cannon- Bullet in a much longer Time. This is eaſily com- 
puted, by allowing _— to Mr. Newton) 10 Minutes for the Jour- 

ney of Light from the Sun » and that a Sound moves above 1300 
Eooe | in a Second, | 


— 


The Places of XI. ries Codices tuos Arabicos in A4uſeo bs Ame (numeras autem 
2 chieſeſt l plus 1 inta Doctrinæ & 7 e Sideralis * in _ U- 

57 bet Ants. chanicit ſtudio Perſe præclari e Nafrodini Tufii fuctum offendi, ut 
ta Don's præcipui Honoris Stella Fixas, ſecundum variorum Aſtronomorum varia 
e 1 Obſe.vate, qua Latæ (ut loquuntur) quave illæ Longæ in Czlo de- 
p. Rebert prehendebantur, brevis Pagina repreſentaret. Hoc ergo r 
Huntingron. ex tuo Peculio, ut vides, partim ab aliis, adauxi. Non equidem quaſi Rem 


ä Magnam mihi viderer adeo ſeciſſe; verum ut noſtri Homines ſenſum 


*. * * 


89 * 
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3 5 W 
> ghana Multa commendant Aſtronomiam Orientalium Lap: 
Felicitas quidem & Chritas Regionum, ubi Obſervatum ; Machinarum 
Granditas & Accuratio, Quantas plerique noſtri credere nolunt Cœlo ipſos 
obvertiſſe; Cortemplatrium inſuper Numerus & um, decuplo ma- 
nificentiores, ac. Potentiores Principes, qui viris boni Ingenui ſumtus & 
Arma Cceleſtia dederunt. . in G. Prolomes, 

Conſtructore Artis Cœleſtis, injuria nulla reprehenderint; quam i 

ſolicite Temporis Minutias, per Aquarum Guttulas, Immanibus 'Sciotheris, 
imo (mirabere) Fils Peraluli Vibrationibns, jampridem diſtinxerint &t menſura- 
rint; quam etiam perite & accurate verſaverint in magno molimine ni 
Human, de Ambitu Intervalloque binorum Luminarium & noſtri Orbis. 
una Epiſtola narrare non debet. f 
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e bee Ol. Prolemes in Magna 
3 | | * Syntaxi. | 
ws | | 30 + | A C. 137. 
. e 
1 bn 1 © 10 zo dl. 5o[53 30 m. 
310 750 [51 40 b. 
20 29 40 al. 2023 ob. 
1 1 12 40 al. 20] 5 10 m. 
x | 2.20 50 31 30 m. 
e 22 30 b. 
n 17 o m. 
I | 2 17 40 dl. 20039 10 * 
x | 2 29 zo al. 10016 10 m. 
14 2 30 al. 100 o 10 b. 
1| 5 26 40 2 o m. 
113527 © 31 30 b. 
2 | 7 12 40 al. 20 4 om 
$12 24:90 z6 o b. 
I I7 20 62 o b. 
by 9 3 50 29 10 b. 
2 10 9 10 60 ob. 
211 2 10 35 ob. 
2 11 12 10 12 zo b. 
21 4 50 30 ob. 
27 1 | 4 24 30 11 5O b. 
22 10, piſcis Auſt. in- Aqua extrema.| 110 7 © [23 om 
23 44| Canopus. — — — —| | 2.17.10 71 m. 
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Canon Præcipuarum e Stellis Fixis ſe. 
cundum Obſervata Majorum. 
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Præcipuarum Fixarum Canon juxta Ob- 
ſervationes Selectas. 
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Progrediuntur autem Stellæ Fixæ Gra- 
dum unum Annis Solaribus. 


* Prolemes, Them, Prech * Au — — T0 
2. „IIA obſervarat Cæleſtem Annis 
454 & 466. —— Salchio & de D. Peravio, 72 3 
ſive The & 500“. quovis Anno. | 
- e£g yptio, Canonum — Conditor} —- —— 
4 f. Momanſori, aliiſque Probatæ, quam vocarunt, 3 


Aucdorbas; nec non Nairodino Tigſu, Cothodino Sirafio, Ologbeco Mo- 
golorum Domino, Xacholgio, Abolphetacho, Abeneſdre, Maimonide, & 
leriſque juniorum — — — — 70. & 1 26%. 
. Aﬀro-Anghcs. Or — 52" 23“ 
* pleriſque Arabum ſub Ame Principe 66% 
"P Abdarahmand Sophia,. Bahodino Chorcio, Alphonſo Regi, 4 ox Ret 
(quæ eſt Callinicos Adaſopotamic) Ao Segazio, Levi & . 
& Obſervatorum — 66. & 5; % 33% 


1287 Maragenſiam nonnullis 
8. 8 n 1255 "age 
ne Nonnullis apud Chorciam Arabem — — — — 54. 


"me 0 4132S. L Ch * . — r 723. 49%. / 
V „„ 7001. & $1”. 187. 24 

8  Riccioloin Aſtr. Reform. ex obliq.Zod. 23%. 30. 20%. 71. 19. 350. 400%. 
ee e Keren  Hherophantis —- 25 92 50. 9. fere. 


i Tabu habe ech 13. Lentibus Convexis, & Micrometore The Pleiades ob- 
iſſimo 7hujnl2viaw Inſtructum, quocum Noctibus ſerenioribus Menſium {erv4, webs in 1671. 
— Oftebris Treg: e -Minuras frequenter Pleiadum Stel- {ce4.” N. 9%, 
uum Imercapedines dimenſus ſum, idque adeo auſpicato, ut nunquam 20”. 2. 3951, 381. 

o per-raro· 10%, inrer ſe diſſiderent tæ Obſervationes ; A. prægreſſis 

Defuncti D. Ggeegai, & nuperis iſſimi Tune (quatorum 

— — ) eadem ratione peractis Obſervationibus,.. confirmare 3. quæ qui 

29 , ' 


ET tac 


Fiel 


E 
4 , 
EY E 76 * I % « 
Jab 
ae | 
e b 10 
- [9b Key ty 7 
Y $94 . 
| 68 5 
11 f 6 
1 4 1 | 24 al 
2 = 0 5 T ASOUR. 92097 Ano 392 ants al οοτο 2 
4 ddr 77 inc, Minn if e Dosi Reon ct men 
* Ap Ti: Mite t Par: 74 747: Octidantalen” 


Aal. * br cu "ome" An une ac Laciuam Plaadm. Qua fr 
tus Adverfione & Obſervatis Diſtantiis, Loca Stelks vi iufta ſcripta; 
Aedia prius Ix eodem an J poſits & Latitudine wo qua Aw hori 
. Carolino arrideat ; E#teris etiam bros; 

cath. a i hac in e Kerr equt Hcuiſſet, poſt e Soraphilos Pr 

iores, nec non & r Laier ab 1 88995 — ns rok 


Wo 3678, chnſtituta, 3 ; (OCT 
*. 1 e 3 
—— — 
„ | Long. 8 Lat. Bor. mag 
r — r- _ 
| Pltiadunm. MPOUP #7177 l and N forte... 
Occidentalis Lucidior rr b 24.4415 4 oo þ | 
& Borcalirem Feleſcopicam g e. 47]: 88 5 
. 2pm Cha 36 48 +2719 i; 
| — ——— e225 01 244 4 20.3975 
Infima Auſtralis oppoſita . d 25 02 183553 3545 
Media & Lucida —— — 225 19 48 4 00 oo] 3 
Quæ in Cuſpide ad Ortum — — f 25 41 29 3 52 195 
Orientalium ſuperior Teleſcopica h 25 42 55 3 56 51] 7 
Teleſcopica alia — 9 14 04] 3 42 37] 9 
8 0 
| XIII. 1. Inter 


* 8 
— — — —— 


er 


(247) 


Majorem & Navens nuper deprehendi Nebwloſam viſu 4 Nebwlous Star, 
Com n 1 4 ex Seellis Confertiſſimis com> 11, 72 


Procyonem pethiftrans, Fen — offendi, Latam, & B Mr, Flam- 
CRIES Fo Sir: | dn & Gf, obles (55%, 6. 


rz - ©; 


XIV. fm. 166 6 {Ad Be en Is ho wad af: ahevioatich The firſt of Aries 

double Star, made of two conſiderable Stars, ee eee by 

two, . ä il. Coll Ne. 
2. 108, Marg. 


Ny. l. Bae h Cort 4 Side" Sende Magnirudinis in Puppi Chaps ang 
Nis ejuſque Tranſtris, Bayero g & , prope Canem Majorems, à me & aliis mo 2 


occaſione præſertim Comere. Ann. 1664. Obſervatæ & recognitæ. Earum gart. N. 73. 


Diſparitionem cui Anno debeam, non novi, hoc indubium, quod à die 100 . 


April. 1688. ne Veſtigium quiden {llarum adeſſe amplius — cæteris 
circa eas, etiam Quartz & intæ Ma dock im tb. Plura de alia- 
mum Stellarum Mutationibus,. plu quart Cenren, at non tanti ponderis, an- 
notavi. 
2. M. Caſſini hath diſcovered many New Sizrs 3 vic. One of the Fourth By M. Caſſini. 
Magnitude, and two o of the Fifth, ih/Caſſropeia. He hath diſcovered two others N. 73. f. 0. 


towards the noing, of Eridany, Where we were ſure they were not yet 
aur the end © eat 1884. Conf. that this Place of the Heavens, 
where paſſed the te Ya bg Comer, was diligently beheld by many, who 


Ka divers other ffnall . 5 — chrving thoſe — The fame 
th 0 obſerved, towards the Arctic Pole, four of the Fiſth or Sixth 
rude. 
e hath alſo obſerved, That the Star which mae pints near that which 
he markerh ,in the Figure of Urſa Minor, appears no more; That that which 
is marked A, in the Figure of Audromeda, 15 alſo difa d; That in lieu 
of that which is marked v, at the Nie of the fame Figure, there are two 
others more Northward; and that, that which is E, is very much diminifh'd ; 
the Star, which Tycho lacerh at the Extremity of Andromeda's Chun, and 
calls ĩc of The Fourth itude, is now fo ſmall that one can ſcarce ſee it; 
and that which is in his Catalogre the 20th of the Conſtellation of Piſces, 


8 80 no more ſcen. 


z. On the 24th of Sepr. (S. N) 1866. have obſerv'd that New Star in The Me e 
e Gu, (which Fa. the Year 1662. until this Time, hath been almoſt }* Hegi. 
altogether hid) not only with my naked Eye, like a Star of the Sixth or Se- 2272 
venth Magnnude, but alſo with a very. great Sextant. It is ſtill in the very 4-2-8 
ſame Phce of the Heavens, where it was from Aun. 1661. to . — 1662, 2 
For its Diſtance from Scar Pega# hath been by me found 35. 51'. 20%. and 
from arcab, 4 th 100. 50“. Each Diſtances are altogether 8 to thoſe 
which T obſerved An. 1658. the Firſt of Npymnber.. For the Diſtance from 
Scheat & tler Time was 35% 57. 20”. and from Marcab, 43*. 10“. 25 


here 8 


N. 134 2.866 


N. 65. p. 2089, 


N. 134. P. 855. 


N. 154. P. 804. 


The New Star, 


N. 73 p. 2198, 


3 * 
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where that former from Scheat anſwers to the Recent 1 
| Marcab, tis true, differs in a very tew Seconds, but that is of no 
moment, ſince it only proceeded from thence, br dn New * yet 
fo diſtinctly to be ſeen as at that Time, when it was of the Thi 
It is certain, that it is the ſelſ· ſame Star, hich Kip r fr 
Am. 1601. and continued till Aw. 1662. He that will obſerve this Star, 
muſt take care leſt he miſtake the Three more Southern ones of the Sixth 
* itude; the higheſt of which is diſtant from Schear Peg, 38.27 45, 
iddlemoſt from the ſame 37%. 25'. 20”. and the Loweſt 38*. 4. 30”. 

—_ 1662. Novemb. 28. Stella illa nova in Fettore Cygni quæ aliquam- 
diu ab A. 1662. plane dilituit, Cclo ſereno quaſi Reviviſcere videbatur. 

Ann. 1666. Septemb. 2 1. Nudis Oculis (etiam Luna ſplendente) appa- 
ruit. * 24. Minor erat illis tribus przcedentibus in Collo & vix 6 Magn. 
vi 

= 1670, 26. Senſim Creſcere videtur . 
EEE e 3-' Adhuc Creſcere vi 8. Paulo adhuc 
Creſcere us; & Oftob. 13 . Satis chre apparuerit 

Ann. 1671. April. 29. ix nujor ine vrt quam Anno Prez 
{1 quidem Seellis 5 
Ann. 1671, Jun. 26. | Major fere videbatur. 
Ann. 1672. art. 29. Adhuc Creſcere videbatur. 
Ann. 1675. Jul. 22. A inſtar 6 Mag. 
Ann. 1677. Nondum ad priorem Magnitudinem (Tenii viddicer Ho- 
noris) atque Chritatem & plendorem (qua Magnitudine Am. 1657, 
2 2 1659. apparuit) pervenit: ſiquidem non niſi inſtar 6 Magn. 


Ann. 1681, Ave. 18. Nova in Collo Gg. Nudis Oculis ob jus te- 
buen 5 haud quidem conſſ ae ſed ons tamen de- 
e 

, 4. 1. Don Au helme, a Carthnſian at t Dyon, on the 20th of 

1670. diſcover'd a Star of the Third Magnitude beneath the Head of Form 

. ogy Fn one of which goeth . 

2 to the neareſt of the Qs R 8 
agle to the Star, which is Nen dt . aq dog Upper Wing of Fire ns 

ſent the News of this Diſcovery to M. L. Abbe Mart, one of the 

Ac „ who „ np" it to the reſt. They all „ *tis 4 Ne 

Star, ugh M. * 8 e in Ber 

o_ Tables; 2 ve tha — al in ow? to be another ; giving for 


0 / it 


The Bright Star ad Raſtrum Cygni, its =; own Recta 289 22 0 
io Borealis 27 19 20 
dan this New Sur, ges. Rf 5 is —— —— 293 33 do 
Declinatio Borealis 26 33 20 


— he Sat in Eyre — 16 44 
Wee Lucida Aqtile —— —— —— — 0 


nts. np e this Star was obſerved to decreaſe : 11. 
1 2 Fourth Magnitude. 75 

Aug. F and continued to decreaſe till it wholly 
2 1671. March 17. D. Anbelme fed it again of the Fourth Mag: 


Ae v. Caſſmi found it greater than the two Stars of the Third Mag- 


are below in the Conſtellation of Tyra, and a little ſmaller than 
that in the Book of Cyg»s, but more radiant. 


9. he found it a little diminiſh'd, S ITT 0 
of the two Stars that are below in Lyra. 


The 12th, it was equal to the leaſt of theſe two Stars. 


The 15th, he perceived that it . 
- time to the greateſt of theſe two Stars. 


7 From the 16th unto the 27th, it appeared of different Magnitudes, 


being 
. ſometimes equal to the biggeſt of theſe two Stars, ſometimes equal to the 
kaſt, and now and then between both. 


But the 27th and 2 8th, ie was become 3s big as the Star in the g 


The zoth, it appeared a little clearer ; and the frſt Six Days in A it | 


"The 1 15th of May, it was ſeen ſmaller than the ſame Star. 


The bs; it was in Bignefs between the two Stars that are below in Lyra: 
And ever ſince ſhe hath fil diminiſhed. 


Thus this Star hath been rwice in her greateſt Splendour ; firſt on the 
FWW ä 


Hiſce te inviſere volui, quo vos de Obſervatione quadam notatu ache N rug 
certiores facerem, mentemque ſimul meam ea de re vobis exponerem 
Mus; viz. illa Fixa 3 Mag. fere, Circa & Infra Cana: e inter informes 
baba, cujus Longirudo 1. 52/. 267, . & Lati 29% 237. 
4 8 47 

Bor. modo exiſtit; ut Obſervationes, Die 2 5 „Anno 1670. à me ha- 
do bir, luculenter oſtendunt. Noam autem 8 hanc ipſam omnino eſſe, 
80 & in Cœlo ad Ann. 1660. penitus inconſpicuam fuiſſe, non eſt quod quiſ- 
do quam dubitet. Accidit enim ut A 1659, 1660, & 1661. pleraſque Stellas 
20 lla omnes, in Aſteriſmo Cygni apparentes ſumma diligentia, debitis Or 


; ns Dimenſus fuerim. atque ita omnes illas, etiam circa Collum, & 
One Vol. L K k 


N. 66. b. 2028. 
N. 134. P. 865. 


N. 73. p. 2197. 
N. 134. P. 856. 
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les notaverim. earumque Diſtantias à diverſis Fixis ceperim; 
n autem. Stellam 3 Mag. eo loco ubi jam dicta Nova notatur, tum de- 
rehendi ; quam tamen optime, ſi iſlet, conſpexiſſem. Sic ut primo 
— Certus ſim, Ann. 1666, & 166 1. hanc Stellam nondum extitiſſe viſi- 
bilem. Deinde clare etiam patet ex Bayeri Vranometria, hanc modo dictam 
NMeuam Stellam neque Ann. 1603. Apparuiſle, & per conſequens neque 73. 
choni, multo minus Fipparcho. Si quidem & Bayerus Fixam tantæ Magnity. 
dinis deprehendiſſet, cum haud procul ab illa aliam 6 Mag. depinxeric :' prout 
in Aſteriſmo ejus Ogi videre eſt. At, inquies, forte ea ipla eſt, quam tu 
Novan dicis, quippe cum Bayer#s Congruis Organis Stellas illas haud Obſer- 
vaverit, fieri fit: potuit, ut à vero ejus loco ad Gradum, vel paulo plus, 
aberravit. Sed, crede, id factum non eſt, quandoquidem Stella illa Paryy}z 
adhuc eodem loco, ubi Bayern fere eam depoſuit, commoratur, nec Major eſt 
Stella 6 Mag. ut eodem tempore ei videbatur. Diſtat enim, ut ipſemet 
nuper deprehendi, ab Ore Peggi 32% 397. oo. Dextro Genu Pegqi 39. 
2345 hinc provenit ejus Long. oo. os“. 28“. E. & Lat. 460. 11“. 14”. 
Bor. ad Annum ſcilicet Currentem 1670. Complet. Julio. At Nova Elon. 
gatur ab Ore Pegaſ 32*. 3 1. 35/. & 4 Dextro Genu Fegg 3 8˙. 180. 50% 
ex quibus Diſtantiis Long. 1*. 52“. 26“/. K. & Lat. 47. 25“. 22". Bor. 
Elicitur. Adeo ut hæc Nava plane fit diverſa ab illa 6 Mag. à Bayero notata; 
(quanquam hz duæ nondum ad duos gradus ab invicem removentur.) 
Atque ex Dictis manifeſtum. fit, hanc Novam. nec Ann. 1603. nec Ann. 
1670. inter cæteras emicuiſſe Stellas. 

Cum primitus x me obſervabatur, quoad Magnitudinem & Splendorem, 
Stellæ in Pectore Aquile æquabatur, niſi quod aliquanto Obtuſioris fuerit Lu- 
minis; quo ad Situm, reſpectu reliquarum Stellarum, in Linea Recta cum 
ill in Ancona Alæ Superioris Cygni, & illa in Humero Aguilæ, nec non cum 
EIS & * bo Delphini 3 — 

riangulum vero ilaterum cum illa in Capite & Roſtro gni con ſtituebat. 

Mirum vero in modum M. Sept. decrevit, adeo ut 14 022 nulla ratione am- 
plius Sectante obſervari à me potuerit; licet omnem adhibuerim diligentiam. 

Ann. 167 1. Apr. 29. Denuo Obſervavi. Excedit illam in Roſtro Cygm, nec 
non eam quæ eſt in Ancone Inferioris Alæ gm, fereque illi quæ eſt in Pe- 
ore Cyyn/@quarur, niſi quod Lumine aulo bruſiori & Ryubicundiori modo 
Luceat. Qua vero Die primum rift illuxerit, affirmare adeo certo non 
NN Certus interim ſum, ad Menſ. Dec, Fav. imo Fab. haud Conſpicuam 

uiſſe. Etenim poſt 14 OF. quo videri deſiit, memini me eam ſæpius quz- 
ſiviſſe eo in Loco, ſed nuſquam Appatuiſſe. IA circo quantum colligere da- 


tur, vix ante initium Mar. v. ine dubio adhuc t dius, iterum Prodiit. 


PEE SS, 0. 
* 


N. 144. P. 886. 


"Fixis ſum dimenſus. Diſtat a: Cauda 
3 5%. 20; ab Ancone Alæ Superioris Gu, 177. 47. 30“; à 
Capite vero Serpentari 34. 19. 40“; fic ut eodem plane Loco adhuc per- 
ſiſtat, ubi antea fuerat. 1 $2 dro 

AMA 17. Aliquanto Minor videbatur Roſfro gu, & illa in Humero 
Agaile, tum etiam Lumine Obtuſior; Major tamen ills, in Cuſpide. Sagite, 


A z. eam à Reliquis quibuſdam 


1 


* % by 


yo 8 25 arches, in Ju Dye. 


> i 


Mai 25. 


it Mine dum in Pede th ni, ap re & Hime 
Fun. 26. Minor apparit it in Collo Gon; far nonbilier dee 
verit. 


Jul. 3. Minor fere ill in Collo Gy ; & 8, vix Sells 5 Mag. qui 
parari videbarur. 
Ange 2. Vie 5 Mags apps in Mir een int ene ci Oe 


put & Collum gu exiſtentes; per intervalla tantummodo micabat. 
Spt. 11. Haud amplius 


Am. 1672. Mar. 6. Tode d aging e ene be ben with N. 81. 6. 4018. 
the naked Eye. 1 95 3 

Mar. 29. Vix 6 Magn. apparuit; a ieee 357, 
3 Am. 1677.) in Conſpectum ok urur ſæpius illam diligenter 864. Mo 
Quehverim. 

5. Am. 1667. in Jan. The Nebmloſa in Andromeda's Girdle (which may The Nebuloſa 
1 enough be 8 7 bare Eye) appeared much obſcurer than the Year Andromeduy ty | 

before. Pr the Moriths of Furey _ I did not ſee it. M, Bullialdus, 

6. 1. Au. 1667. he New Star in the Neck of the Whale, N., W 

een to the Ein of a Star of the Sixth * and grew in Collo Garg | 


Nu, Lo kn Me Mit,  . Gus, IH, 


Feb. 26 and 27. hey bs yet @ wank 3 | 
2. Ann. 1667. In the 0 anuary not appear. By M.Hevelius. 
Jan, 23. I foubd a licks Star of the. Sixth or Seventh Magnitude about N 24. þ. 450, 
the fame Place where the ſaid New Star uſes to appear. But it then ſeemed N. 134. 2.806. 
to me not mo, uine New Star, but another; to wit, preceding the New, 
whoſe L ein Ann. 1660. was defined by me, V. 25*. 43”. 3”. and 
the Latitude 1255 417. 32 
Feb. 2. It appeared very bright, and that, when the Moon ſhone, of the 
Bioneſs of that in the Mouth of the Whale, or Nodo Lu; from which time 
[ ways obſerv d it to grow bigger. | 
Mar. 13. I did ſtill find it extreamly bright, but could not by my naked 
Lye, becauſe sf the vivid Crepuſcle, anc * low Sight of the Star, accu» 
ately determine its Magnitude. 
Am. 1668. Oftob. 26. Nova in Collo Ceti primum viſa ; ſed inſtar mi- Nr dc 
mime Stellulæ. 
Nov. 7. Nova in Collo Ceri Medium fere in ore n 
Am. 1669, Jan. 28. Minor erat illa in Ore. 
| Sept. 26. Inftar 6 Magn. apparuit. 
a Ot. 16. Illa in Ore are erat, & Chrior. 
5. Of. 27. Lucidam Maudib. æquabat. 
Nov. 19. Major illa in Ore & Minor. Mandib. 


Kk 2 Am. 1670. 


0 
n 
n 


N. cc. 5. 108. 


N. 134. p. 856. 


Thid, f. 864. 


lid. p. $58. 


Major 

videbatur. | * * 
Sept. 12. ÆEquabatur illi in Ore 4 Magn. Pers 

Oct. 30. Vix 6 Magn. apparuit. ** | 

Nov. 3. Non amplius apparuit. | | | 

Anno 1672. Avg. 9. Chriſſimis fulgebat Radiis, Major erat illa in Oye, 
& Minor i 1 Fg | TR 

Sept. 17. Minor illa ad Genam, vix 4 imo 5 Magn. & 25. vix 6 Magn. 

A Mcak circiter Octob. ad N 23. Ano 1676, 8 ſemel — 
Prodiiſſe, utut ſemper omni ſtudio Vigiles Oculos ad eam, quoties Obſerva- 
tionibus operam ſerenis noctibus dedi, direxerim. oO 

Anno 1676. Dec. 10. Bene memini me Noam hanc in Collo Ceri haud vi- 


diſſe, licer ea in Cceli parte plurimas Stellulas obſervaverim. 


Dec. 23. Novam hanc in Colo Ceri Cœlo admodum ſereno clariſſime vidi- 
mus; & quidem tanta Claritate & Magnitudine fulgentem, ut AMandibulun 
Ceri non ſolum æquaret, ſed Magnitudine & Clanitate vinceret. 

Dec. 3 1. Fere Major Mandib. h. e. 2 Magn. | 


Anno 1677. Jan. 1. Clariſſime rurſus Aﬀulzebat, Major fere Mandib. Cui, 


Major quoque quam extrema Ale & Marcab. 1 Colore & Lumine fere 
e, 


zqualis AMaudib. Memini tamen me olim obſerv 


quando Secundæ exiſte- 


bat Magnitud. eam paulo Albicantiorem & Splendiorem. 


Fhil. Col. 
N. 5. P. 162. 


By M. Caſſini. 
N. 123. 7. 865. 


By Mr. Flam- 


ced. 
Ibid p. 567. 
A New Star in 


Eridanus i ©y 


M. Caſſini. 
N. 35. P 683. 


Anno 168 1. Aug. 18. Nova Stella in Collo Ceti, hac nocte Luna etſi 
Plena & Splendente, major erat ea in Ore Ceti, ſed nondum æquabat Luci- 

3. Anno 1676. Mar. Inſpecta mihi eſt Stella Nova in Ore Ceri, quæ An- 
nos aliquot latuit, Solaribus Radiis tempore Maximæ Fulſionis immerſa; 
nunc vero Stellas 3 Mag. facile ſuperat. | | 

4. Novan in Pectore Citi ſæpius ante Octo Menſes vidi, nec Minorem 
quam innuit Cl. Caſſinus. | 585 N 

7. March 10. 1668. Not far from the Star in Eridamus, which is called 
the 14th by Bayerws, there appeared a Star equal to the brighteſt of the Fourth 
Magnitude, almoſt in the ſame Place, where was obſerved the Comet of Am. 
1664. Dec. z i. which Star was not then ſeen, nor at other times elſewhere, 
nor is deſcribed in any Catalogue, on any Globe or Map, that I can learn; 
which therefore 1 deem to b: a New one, that is, of New Appearance. 


8. The 


2 — 3 


is the fifth, and maketh, with the other four, an irregular Pentagone. This 
Omiſſion of Bayer, and the Denomination Which Tycho uſeth to denote theſe. 


Stars, which ſuits not with the Number nor the Configuration that now ap- 
do adminiſter Cauſe to doubt, ere 
. 


XVI, 1. Supponit Cl. Caſſows, ad bbs in Bg movencem extendi To find the A- 


ab utroque Foco duas Rectas, quarum altera fit Medii, altera autem Veri 
Motus Linea. Conſtructio porro talis eſt: 
L eſt Centrum Concentrici ABCDE. BI eſt Perpendicularis ad RHC. 
BLD eſt Diameter. 1 eſt Centrum Ellipſeos. 
BA, BC, BP, funt Intervalla Ap- L I eſt Excentricitatis. . 

rentia. IO SLI. 


D „DE, — ſunt Intervalla Me-| O eſt Focus, circa quem ordinatur 


elia of the 
nets direct 


cator. 
N. 57. p. 1168. 
Mar. An. 1670. . 


Fig, 117. 


diorum Motuum. Medius motus; L, circa quem / 


BE, BF, BQ; tem DA, DC, Vers. 
D pP, ſunt Linez Rectæ. IM=I1N=LB. 


BE ſecat DA in H; BF ſecat DC|M, eſt Apogeon ; N, Perigeon; . 


in G; BQ ſecat DP in R. B L M. Anomalia Vera. 
RH G eſt Linea Recta. 


Demonſtratio. 1. Illuſtriſſimus ac - Reverend: Sethus NMardus, Epiſcopus Sa- 


rubarienſis, in Examine Aſtronomiæ Philolaicæ, docuit Merhodum, ex data 
Anomalia Media Planztarum, inveſtigandi Verum ; quz eſt hujuſmodi. 

C, eſt Centrum Ellipſeos A EP: FP, focus circa quem ordinatur Medius 
Motus. 8, focus circa quem ordinatur Verus Morus. A, A P, 
Perigeon. E, Erro five Planeta, AFE, Anomalia Media. ASE, Ano- 
malia Vera. FE T, Linea Recta; ET=SE. ST, eſt Linea Recta. 


Fig. 158. 


In Triangulo SF T, danrur, 1. SF, diſtantia focorum: 2. ET FEE 
+ES=AP. z. AE T., Angulus Externus, five Anomalia Media, zqualis 
Summæ Angulorum, FST & T. Ergo inveniri poteſt FS E, five Anoma- 


lia Vera, æqualis Differentiæ Angulorum, FST & T. Nimirum. 
Ur Semi-ſumma Laterum F T & F S, ad Semi-differentiam eorundem ; [ta 


Tangens Semi umme Angulorum FES T & T., ad Tangemem Semi-dferemic | 
eorundem. 


Sed Semi- ſumma laterum E T & Fs invenitur, ſubſtituendo pro FT æqua- 
km AP, cujus Semis eſt A C, qui additus CS, ſemiſſi ipſius F S, facit Se- 


mi- ſummam A S, Diſtantiam Planetæ Maximam. 


n Tum > 


Fig. 191. 


"(al 


Tum ſi ex Semi- ſumma A 8, auferatur Latus Minus F S, reſtant Semi- 
differentia Larerum F A, zquals P 5. diſtantie Planetz minime : ut fi 
R ex Anomalia Media data inveniendi veram. 

A'S, Diftantia Planete Maxima, ad PS, Diſftantian Minimam ; ha Tas 
gens dimidie Anomalie Medie, ad Tangentem dimidie Anamalie Vere. 


- Corollar. 1. Si continuetur S E uſque ad V, ita EV fit ipſi FE, & 


tota S V= Axi A P, erit Trianguli, E S V, Angulus V, Semis Proſtaphe- 


reſeos FES, ideoque æqualis Semi-differentiz Angulorum Anomaliæ Mediz 
& Vere, h. e. forum AF, & ASE; & Externus A F V=Semi-ſummez 


eorundem, A FE & ASE, Angulorum, ne Se 'V F E, 
ex Majori AFE ; unde oriuntur duz Analogtz, 


1. Vt Sinus Selk ſlemme Anomalic Medie & Vive AFV, ad Sinum Semi- 
differentie corundem V; ita 8 V, (Ari tranſverſe AP) ad S F, Diftantian 


Focormum. 
2. Ut Sinus Semi-ſumme Anomaliæ Medie & Vere A EV, ad Sinum Anoma- 
lie Vora, FSV; aa SY, (ver Axis AP) ad FV, Subrenſam Anomalie Vere : 


Ita 2 Semiaxis, AC, ad Semi- ſubtenſam VX, vel EX. 


Si in eodem Triangulo, ES V. ex Subtenſæ E V, Puncto me- 
dio X, erigatur Perpendicularis X E; ſecabit illa 8 V in duas partes, quarum 
auen VE = elt Ince Modii Motus F. dern vero 8 E, eſt ipſa linea 

7 


2. Sit a Centrum Concentrici c h f i. cd h, eſt desu dimidiæ Anomaliz 
c ad, Diameter, eademque Linea Ap-| Veræ, & 


ſidum. dc i, Angulus dimidiæ Anomaliæ Me- 
c b, Arcus Anomaliæ Veræ, cui re-] diz. 
ſpondet. ci & dh ſunt Linez Rectæ, ſecan- 


di, Arcus Anomaliæ Mediz. Itaque] tes ſe mutuo in g. 


Ab Interſectionis Puncto g, demittatur ad c d, 7 dicularis gb. Pari igitur, 
db: by : : Radius: Tang. & dg, vel c d h. 
ve bg : : Radius: Tg: beg, vel dc i. 
1s A .cdh=b .=cbx Tang. 40 i. 
LY 120 6: ng. 4c 9 81 cdh; hoc eſt, d h erit ad c b, ut 
Tangens dimidiæ A 2 Mediz & Prot dimidiz Anomaliz Verz; 
adeoque (per Regulam ſupra expoſitam) ut diſtantia Planetæ Maxima, ad 
diſtantiam Minimam. Quamobrem d 6 = erit diſtantiz Planetæ Maxime 3 
& cb, Minimz ; & ab, Excentricitati. | 
Cumque idem eodem” modo Demonſtretur de c#teris omnibus Interſecti- | 
onum Punctis, nimirum Perpendiculares ab ipſis ad c Lineam incidere in 
Punctum 6 ; oportet, ut Recta, jungens ipſas een congruat Per- 
an 'b £ be 


z. Ducta 


1 
3- Ducta Diametro h a R, fiat Arcus KI # d, & ducantur & c, & bi, 
Fvecantes ſe mutuo in p. Ab h, in r hr, ea- 
demque Parallela Apfidum Lineæ c d; erit Angulus v þ 5, Semi- differentia 
Arcuum Anomaliz Veræ c h, & mediæ di. Tum ab eodem + puncto du- 
catur Recta hb E, faciens cum k bh, Angulum = Angulo r hs, & occurrens 
Lee Apſidum in E, erit Trianguli 4 2 b, Angulus 2 ab, Mcniura Arcus 
c h, five Anomaliz Veræ, & & h a, ſemi-differentia Anomaliæ Ver & Mediz 
(ex Conſtructione); & Externus c  b, (æqualis duobus Internis & Om ofiris 
6 abs & g ha, adeoque compoſitus ex Anomalia Vera & Semi-differentia ejus 
a Media) erit Semi- ſumma Anomaliæ Verz & Mediz. Ergo per Corollarii 
primi- Aralogiam priorem; Ut ſinus c g b, ad ſmum tha; Ita Radius 4 h, 
ad. Excentricitatem a fl. Sed ſupra Demonſtravimus quoque a 6 æqualem 
Excentricitati. Ergo Punctum 8 congruit Puno 6. 

Tum ex 6 excitetur ipſi h &, Perpendicularis br; Aio, hanc continuatam 
Incidere in Punctum Interſectionis p. Nam Triangula, r h s,. & b ht, ſunt 
dimilia, ex Conſtructione; quemadmodum & Triangulum hp K, ſimile eſt 
Triangulo h gi, cum eidem Peripheriz c h, inſiſtentes Anguli p 44 & gib, 
ſint æquales, nec non æqualibus Peripheriis & 4, & i d, inſiſtent: i 
phk, & gh, æquales; quare & Tertius h pk ,, æqualis eſt Tertio h g 5. 
Et ex æqualibus h K, & g hi, ablatis æqualibus & h, & r hs, he 
æquales p h b, & ghr. Unde fic Arguo; r h , & rh5=b ht, Er- 


e N ſunt æqua- 
1 2 


nimirum vi kh, & 5ig=tk p, Ergo & 5g 5 =k pts quibus 
ablatis ex æqualibus ig h, & k p h, reſtat bg s = hp; &ghr=phb, 
Ergo & hr g=hbp. Sed hr g, eſt Rectus, Ergo & hbp, Rectus eſt, 
Cum vero, & h bt Rectus fit, ex Conſtructione, erit : & nde Rectum ipſi 
bp. Cumque idem eodem modo Demonſtretur de quavis alia Interſectione 
linearum ab 5, & &, ad Congruentia Anomaliæ Verz & Mediæ Functa 
ductarum; patet, non modo n 


tem Interſectiones, tranſituram 
per 6 punctum; ſed & h b, lineam cularem fore ad eandem Jungen 
tem. Q. E. D. 


Corullaium. Si à quovis puncto Anomaliæ Verz, puta h ad reſpondens. 
punctum Anomaliæ Mediz i, ducatur Recta hi; excitata e Centro Excen- 


trici h, ipſi c h 4, Perpendicularis 6 f, 3 hi in 5, ea ratione quam 
otus. 


linea Medii Motus obtinet ad lineam Veri | 


Nam per Corollarii Primi Arualogiam Poſteriorem, h b, eſt Semi- ſubtenſa; 


ergo per Coroll. 2. Perpendicularis erecta ex &, nimirum 6 7, ſecat Diame- 
trum h K, in t, ea ratione quam linea Medii Motus. obtinet ad lineam Veri 
Motus. Ergo & 1 (ſive b f,) ſecat h i, lineam eadem ratione in :; pro- 
** Demonſtratam modo Figurarum : HK p hb, & 5 rh ig hr, Simi- 


Czterum ex laudata ſuperius Reverendif, mad Methodo inveniendi pri- 
mam inequalitatem, non eſt difficile, alium adhuc modum inveſtigandi Apc- 
ge & Excentricitates non minus Directum & Geometricum, & Obſery:- 


tones quotvis admittentem, producere; quem & paucis exponam. Plues 


C 


* 


modes 


Fig. 120. 


2. 


mutuo inter ſecabunt in 4. Poſſunt igitur & hac Methodo inveniti Apogea 
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 modos invenient Aſtrophili in Reverendiſſ. Viri Afronemie Geomerrics, ad 


quam eos remitto. Interim 


Sint / & d, duco Foci Ellipſeos; : & u, duo Punta Veri Motus Planetæ; 


Arcus Ellipſeos 2 u, ex I ſpectatur ſub Angulo r / ., & ex d, ſub 


td «; item Diſtantia Focorum I d, ex t ſpectatur ſub Angulo 47 & ex 4, 

ſub Angulo 4: Aio differentiam Angulorum : / u, t d u, æqualem eſſe 

differentiæ Angulorum 4 r & dl. 3 2 
Cum enim Trianguli I A x, tres Anguli ſumpti æquales rian- 
i 4t x, tribus Angulis ſimul ſumptis; fi auferantur utrinque zquales 


Ju, & d x t, reliquorum duorum ſumma, #/x + ls x, erit =ſummz 


reliquorum : d& + d x, & ab his æqualibus Summis fi auferantur in- 
æquales, V. g. I x, ex priori, & t dx, ex poſteriori; reliquorum / x, & 
= differentia = eſt differentiz ablatorum # | x, & r dx; quod erat pro- 
itum. . 
— Intervallo Axis Tranſverſi u, deſcribatur Circulus 4b c, cujus 
Arcus a b, rurſus ex I ſpectatur ſub A 41 b, & ex d, ſub Angulo a 4 b, 
item diſtantia focorum / 4, ex a ſpectatur ſub Angulo / a d, & ex 6, ſub 
Angulo 16 d. Ergo rurſus differentia Angulorum ab, & a d h, = eſt diffe- 
rentiæ Angulorum / a d, & 1b d. Sed per Coroll. 1. Angulus / a d, Sens 
eſt Anguli Id, & Angulus /b d, Semis Anguli Ir d. Ergo horum Angu- 
lorum Jad, & 1b 4, Siffereritia = eſt Senx-differentis lu d, 
& ltd; ergo & Angulorum 41 b, & ad b, differentia = eſt Semi- differen- 
tiæ + — «lr, & u dt, quorum prior eſt Intervallum A dua- 
rum Obſervationum, poſterior autem, Intervallum Motus Medii. Data 
—_ horum intervallorum differentia, datur quoque hujus ( differentiz ) 
is, nimirum differentia Angulorum 41 b. & adb. Sed a 1, idem eſt 


cum It, dato; ergo datur quoque 4% d. Angulus, ſub quo Peripheria 4 6, 
r e e 


Simili modo oſtendetur, differentiam Angulorum # /y, & r d y, æqualem 
eſſe dummæ Angulorum Ir 4, & ly 4; nec non differentiam Angulorum c, 
& b de Seſſe Summz Angulorum /6 d, & lcd. Cumque 16 d, ſemis fit ip- 
ſius Ir d, & I c d, ſemis ipſius ly d; erit ſane Summa ipſorum / b d, & Ic d. 
ſemi- ſummæ Angulorum ! td, & | 7 A; hoc eſt, differentia Angulorum 
ble, & b de, =erit ſemi-differentiz A mel & td y, quorum 
prior eſt Intervallum Apparens duarum Obſervationum, poſterior autem, In- 
tervallum Motus Medii. Quare, data horum Intervallorum differentia, datur 
quoque hujus Semis nimirum differentia Angulorum 1e, & dc. Sed blc, 
idem eſt cum # ly, dato; ergo datur quoque 6 dc, Angulus, ſub quo peri- 
pheria 6 c, ſpectatur ex d. A honor noms) 
VUnde liquet, & datis Intervallis Obſervationum Mediis & Apparentibus 


dari Angulos, ſub quibus ex 4 ſpectantur Circuli a 6 c, Peripheriæ quotvis, 
.interceptz + lineis Veri Motus. Ergo per Hrigoni T zeor. Plan. lib. 1. cap. 3. 


Prop. 12. Schol. 1. totidem Circuli Segmenta deſcribi poſſunt, capacia Angu- 
lorum ſub quibus jſti Arcus conſpiciuntur ex d, , quz ſegmenta- omnia 12 


& 


- 
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& Excentricitates Planetarum, delineatione Geometrica, adlubitis Obſervati- 
onibus quotvis; nec difficilius eſt, Circulos ducere, quam Lineas Rectas. 

Sed ut demus id, quod verum eſt, Clariſſimi Cami Delineationem Geo- 
metricam non nihil — ; verendum eſt interim ne, fi agi A- 
flronomis expetitam ſectemur, Di requirat Enormis Magnitudinis, 
adeoque operoſior evadat, quam ipk Ad hunc autem — 
utramque Methodum æquipollere deprehendemus. Ne quis vero Apogei 
& Excentricitatis utraque Methodo inventæ à vero diſcrepantiam 5 
Errori Calculi imputandam : reſtat ut Hypotheſin Excutiamus. 

Et Elliptic? quidem Orbitz inventio, fine controverſia Keplero debetur ; 
{ed quibus Accelerationis & Retardationis gradibus incedant Planetz, definirc, 
non minus pertinet ad integrandam Hypotheſin, quam ipſius Orbitz deter- 
minatio. Quanquam autem ex Cl. Caſſini vel Interpretis ejus) ſermone id 
nuſquam apparet; attamen ex Conſtructione Problematis, & ejus Analyſi, 
manifeſtum eſt, eum ſupponere, Planetem ex Foco ſuperiori videri prorſus 
æquabili Motu incedere. Fuit ſane, cum idem exiſtimaret Keplerns, quod 
ejus ſcripta evolventibus liquere poteſt. Sed cum id Obſervationibus nequa- 
quam Congruere animadverteret, muravit ſententiam, & Lineam Veri Motus 
Planetæ zqualibus temporibus æquales Areas Eſlipticas verrere profeſſus eſt: 
punctum autem, ex. quo Planeta exacte 9 Motu procedere videtur, 
nullum omnino extare in hoc Univerſo, niſi id libratile ſtatuere libeat. Nulli 
interim puncto propius æquabilem videri inceſſum Planetæ, quam ipſi Foco 
ſuperiori Ellipſeos. Neque inventus fuit hactenus, qui Areas Kepleri Phæno- 
menis ſatisfacere poſſe negaret; ſed cum eas Calculo directo exhibere nec 
ipſe, nec poſt eum quiſquam potuerit, cauſati ſunt nonnulli Keplerwm, nimis 
indulgentem cauſis, Phyſicis a Geometria diverſum abiiſſe; quaſi cauſæ Phy- 
ſicæ repugnent Geometria, aut minus Geometricum fit Problema; quod, 
nulla injecta Phyſicarum Cauſarum mentione ſic proponitur : Data Area 
Trilinei, inter Lineas Apſidum, & veri Motus, nec non Peripheriam Ellipti 
intercepti, invenire Argulum ad Solem. Habent igitur a Keplero reſponſum, qui 
illi 24»u5Jeiay objiciunt; nim. Eau ig & Schema ſolvant. 

Quamvis autem Religio fuerit Keplero, ab Hypotheſi, quam naturalem eſſe 
plane perſuaſum habeat, recedere; quidni liberum foret allis periculum fa- 
cere, num via quævis alia detur, inequalitatem Planetarum Primam directo 
Calculo inveſtigandi? Ideoque Vir Cl. 1/72. Bullialdus aggreſſus eſt Ratiocinio 
Geometrico indagare, qua ſemita, & quibus intenſionis ac remiſſionis 
gradibus conveniret Planetas ferri, ut ab æquabili inceſſus Norma, Aſtro- 
romis ante Keplerwm aſſumpta, ad eam quam ſpectamus Inzqualitatem per- 
duceremur. Perennant Illuſt. Viri monumenta, unde omnem hujus In- 
venti rationem hauriri licet Aſtrophilis. Amplexus eandem Reverendiſſ. Seth. 
Mardus, primum oſtendit, paria facere cum linea æquabilis Motus circa alte- 
rum Ellipſcos Umbilicum gyrata ; deinde & Calcuk Drecti Methodo orna- 
vit ea, quam paulo ante recitavimus : Ita ut nihil amplius deſiderari poſſet, 
quam ut Urania felicibus Cœptis annueret. Cujus quidem Nomine ſuſcipere 
_—_— =_ Illuſtriſſ. Comes Paganss, edito biennio poſt ejuſdem fere tenoris _ 

ol. I. LI 
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adeo veram eſſe Hypotheſin, ut deprehenſam circa Octantes diſcrepantiam, 
Aſtronomorum Inſciti æ tributam mallet. At Cl. Ballialdus, audiendum po- 

tius ipſam Aſtronomiam ratus, Obſervatorum ore loquentem, ſecundis Curis, 

adhibita prioribus Inventis Limitatione quadam, diſcrepantiam illam extermi- 

navit. Unde porro intelligitur, Hypachufa illam, cui Cl. Caſſius Inveſti- 
gationem Apogeorum & Excentricitatum ſuperſtruit, tantundem fere deficere 

a vero quantum Cl. Baullialdi Limitatio pollet, atque ab illo defectu pullulare 

Calculi a Ccelo diſſenſum. 

By Mr. Eim. 2+ Motus Terre Annuus per > 4% Opticam In xqualitatem inducit 
alley. Motibus c xterorum planetarum; nomis Copernicanis nomine Parallaxeos 
1 — Orbis notiſſimam; quam quidem in .qualitatem, ex Obſervationibus non 
multa opera datam, Methodi ſequentis baſin firmiſſimam conſtituo; ubi præ- 

ter Obſervata nihil aliud ſupponitur, quam quod Orbes Planetarum ſint El- 

lipſes, quodque Sol in Foco, omnium Orbibus communi, fit conſtiturus & 

denique quod Tempora Periodica fi ita innoteſcant, ut non ſentia- 

tur error aliquis, alm in duabus vel tribus Revolutionibus: His conceſ- 

5 * Terrz, pro cæteris Planetis neceſſario requiſitus, primo aggredi- 

us eſt. 

Fig, 121. Sit 8, Sol; AB CD E, orbis Terre; P. Planeta Mars, (qui in hanc 
| rem plurimis de cauſis longe præferendus eſt; & primo obſervetur Verum 
Tempus & Locus, quo Mars opponitur Soli; Tunc enim Sol & Terra coin- 

cidunt in Lineam Rectam cum Marte; vel (quod fere ſemper accidit ſi 

habuerit Latitudinem, cum puncto, ubi P dicularis a Marte demiſſa in 

planum Eclipticæ incidit. Sic in Schemate, S, A, & P, ſunt in Linea Recta; 

deinde poſt 687 dies, Mars revertitur ad idem punctum P, ubi in priori 
Obſervatione Soli op tur; Terra vero cum non revertatur ad A, niſi 

ſt 7304. dies, in B, Solem reſpicit in Linea 8 B, Martem vero in Linea 

Bp, & Obſervatis itudinibus Solis & Martis, omnes Anguli Trianguli, 

PBS, dantur, & ſuppoſita PS 100000, in iiſdem partibus invenitur Longi- 

tudo Line x 8 B; ratione poſt alteram Martis Periodum, Terra exiſten- 

te in C, invenitur Linea S C, nec abſimiliter Linea S D, S E, S E, differen- 

tixque Obſervatorum Locorum Solis, ſunt Anguli ad Solem AS B, BSC, 

CS D, DS E: Sic tandem ventum eſt ad hoc Problema Geometricum; 

Daus tribus lineis, in und Ellipſeos Foco coeumtibus, tam Longitudine qu m poſi- 

tione, invenire Longitudinem Tranſverſe Diametri, cum Diſtantia Focorum : Cu- 

jus Reſolutio extenditur etiam ad Reliquos Planetas, fi poſt Theoriam Mo- 

tus Terræ cognitam, ſcrutemur (ſecundum Methodum propoſitam à Reve- 

rendiſſ. Epiſcopo Srisburienſi in Aſtronomia ejus Geometrica, Lib. 2. Part. 2. 

Cp. 5.) tres Diſtantias Planetæ alicujus a Sole in poſitionibus ſuis. Quo- 

niam vero Rey. Epiſcops ſupponit Planetam ita ferri in Orbe ſuo, ut æquali- 

bus temporibus æquales Angulos ad Focum alterum Ellipſeos abſolvat, & ei 

Calculum ſuum ſuperſtruit, non incongruum videtur, oſtendere, quomodo 
| nk. cam fieri poſſet abſque iſta ſuppoſitione, quam Obſeryatio nos rejicien- 

monet. | 


} Ge 8. 


— 


( 


Sit 8, Sol; AL B K, Orbis Terræ; P. Planeta, vel punctum in Plano Rg. 123. 


Eclipticæ, ubi Perpendicularis, a Planeta demiſſa, incidit ; A B, Linea Apſi- 
dum Orbis Terrz : Obſerventur primo Planetz, in P, Longitudo & Lati- 
tudo, ſimulque Solis Longitudo a Terra in K; & poſt Periodum ejuſdem 
Planet æ. Terra exiſtente in L, Obſerventur denuo poſitiones Planetæ, Soliſ- 
que, ut prius : jam ex Obſervatis Longitudinibus Solis & Aphelii Terr x, 

i ASK, A SL, dantur, & conſequenter Latera, S K, SL. Jam 
in Triangulo K S L, dantur Latera K 8, LS, & Angulos K S L, quzrun- 
tur Latus K L, & Anguli S K L, $ L K : Deinde Triangulo K L P, dan- 
tur K L, K P L differentia Obſervatarum Longitudinum Planet r, & PK L 
Differentia Angulorum S K L, ultimo inventi, & S K P, Elongationis Pla- 
net x? Sole in prima Obſervatione, quæritur LP : Tum in Tri:ngulo LS P, 
Latera L S, LP, & Angulus + LS, Elo tio Planetz à ſole in ſecunda 
Obſervatione, dantur ; Latus 8 , & us LS P, requiruntur quibus 
Inventis, ut S b ad L ita Tangens Latitudinis Obſervat e ex L, ad Tan- 
gentem Inclinationis five Latitudinis ad Solem; & ut Co- ſinus Inclina- 
tionis ad Radium, ita 8 Curtata Diſtantia, ad Veram Diſtantiam Planet e 
a Sole: Sic tandem invenimus Poſitionem & Longitudinem deſideratam. 
jam reſtat ut oſtendam, quomodo ex Datis tribus Diſtantiis à Sole cum 
4 4a interceptis inyenienda fit Media Diſtantia cum Excentricitate Elip- 


Sit 8, Sol, & S A, S. B, S C, tres Diſtantia in debita Poſitione, ductiſ- ry. 123. 


que A B, B C, fit A B, Diſtantia Focorum Hyperbol , & SA —SB 
EH, Tranſverſa Diameter; quibus poſitis, 43 Lina iſta Hyper- 
bolica, cujus Focus Interior eſt punctum A, extremitas Lineæ oris 
SA: pari modo ſint B C, Foci Alterius Hyperbol v, cujus Diameter 8 B 
SCS KL] ex quibus deſcribatur Linea Hyperbolica Focum habens In- 
teriorem in puncto B: Dico has duas H las ſic deſcriptas ſeſe interſecare 
in puncto FE, qui eſt alter Ellipſeos quæſitæ Focus, ductaque Linea F A, F B, 
vel FC, S A, +FA, SB ＋ F B, vel S C FC aquabitur Tranſverſe | 
Diametro, & S F eſt Diſtantia Focorum : quibus poſitis deſcriptio Ellipſeos 
facillima eſt. Cum vero hujus Conſtructionis ratio non omnibus ita facile 
percipiatur, non abs re erit, illuſtratrionem ejus aliquam afferre; ideo dico quod 
ex notiſſima Ellipſeos proprietate 8 B + F B SAA F A, & tranſpoſitis 
quationis partibus F B FAS S A= S B, ita ut etiam ſi FB &ö FA 
nos lateant, earum tamen differentia æqualis fit $ A- S B, hoc eſt, E H, 
cumque fit ex natura Hyperbolz, ut habeat quaſvis duas lineas à ſuis Focis 
ad quodvis punctum in ſua Curva conſtanter Differentes quantitate Tranſverſæ 
Diametri; conſtat punctum F eſſe alicubi in Curva Hyperbolæ, cujus Di- 
emeter Tranſverſæ æquatur 8S A- S B, & Foci, A B; Pari modo Demon- 
ſtrari proteſt punctum F eſſe in Hyperbola cujus Diameter eſt 8 BS C, & 
Foci B, C. Ergo neceſſe eſt, ut fit in Interſectione duarum iſtarum Hyper- 
bokrum, qu v, cum ſeſe interſecent in unico ſolum puncto, clare o 

ubi fir Focus alter Ellipſeos quæ ſitæ. 
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Jam ut id ipſum Analytice atur, Factum, ſitque E B 
Sa—-SB=FB-FA=bAB=,SB-SC=FC-FB 
BC = f, ſitque Sinus Angul A B C = S, Co- ſinus ejuſdem = 3. 


246 - bb 2ab — bb 


Tum df e 4 l, it 2  — bad Em, & — cc 


& 
2 ad + dd 
f 

\ 


& {2452 0 per candem ; & ut miau labor calc, 


co = bb S: 3 F 
8 g. & — b, ſimiliter fit * =kh,& = 
tunc BD=g +ha &BG =k = la; & quoniam in omni Tri 


Obtufangulo ) Summe 1 
Acutangulo f Differentiæ 
uadratorum Laterum, & Dupli Rectanguli Laterum in Co- ſinum Anguli 
—— ducti, erit g g + Wada + bhaa+kk- 2414 4 . 
+ 2gks—2glsa + 2k hsa—2 hls a a æqualis quadrato D G: Sed 
D G zqualis eſt Sinui i DFG, vel DB G, ina, id eſt F B, ducto, 
{eſt enim Quadrilaterum F B D G, Circulo, cujus Diameter eſt F B, In- 
ſcriptum;) ideo S8 S 424 g +2gha+hhaa+kk-2kla+lla: 
+42ghs—2glsa+2khsa—2 5144; quæ zquatio facile reſol- 
vitur, cum non excedat Quadraticam Affectam, ſemperque componitur ex iſtis 
Quadratis & Rectangulis; ſigna tamen + & - ob diverfam trium lincarum 
conſtitutionem multa cautione ſunt Rectangulis adhibenda, 


The Obliquity of XVII. 1. Obliquitatem Zodiaci repetit Eratoſthenes, ante Natum Chriſfum, 
the Elptck from Ann. 230. Grad. 23. atque inſuper 510. 19”. 31”. 59 Fo 
of the Ancients; Diſtantia enim I ropicorum ipſi fuit 35. Circuli Meridiani five 47* 7 
by Dr. Ed. Bere Pol. Mey Kur. p. 18. 21. Quare Alton Eratoſthenica: minor erat Prole- 
Sept. An, 1684. maico tantum gf unius Minuti Secundi, re ſane contemnenda. | 
N. 163. 2-72: FEratoſthenes apud Cleomedem, Ricciolo eruente, ( ſupra Grad. 23. 46. 00 
Eratoſthenes a Ricciolo quaſi correctus, 3 17. 5 
Hepparchus, (ante Chriſt. 1 0.) Era 
p. 18. & p. 60. | 
 Theonis, wy dug winuupirle. 51. 19 31%. 5, 
Tabulæ tamen Chovareſmice, conditæ poſt Chriſt. 830. exhibent Canoni- 
cam AbZuerr Alexandrinowem, juxta MS. Lat. D. Hattoni, 51“ 
Pytheas Maſſuulienſie, ante Chriſt. 3 24. Ricciolo 32“. 41“. | 
Ariſtarchus te Grin 280, Putri Sevii fupputante, 51". 20% 


— 


: | 2 : Ariſtarchus, 


= BD, per 36. 3. Ewd. & ut f, ad d, ita 2a +4 ad 


cam retinuit.. Prol. Ku. Mey + 


13 


c. 4. aitque ſe adjutum longiſſima 4b; 
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- Ariftarchns, i. tame 30“ oo”. 
Strabo CONS p- 93 * Gif. 30. 7 Circuli, ſive præter Gra- 
dus 23, adhuc unius, ſive 
Nec aliter Geminus (tempore Chriſti) caps IV. Elemene. Aſtron. Et Tiwins 


26. — pr ed — Noddamum 
arm Abeneſdram, — . 


Noddamus Aſtronomus, qui floruit circa Ann. Dom. 1200, —_ 
neque obſervatam unquam Majorem Gr. 2 . neque Minorem 239. 33“. 
knee pe Che ; ol ws | 
A. Ptolemans, 140. ſæpius expertus, & nico & Plinthide, 
ſemper reperit 5 —— 51. 207, 

Diſtant ſtantia enim Tropicorum verſabatur inter 471. & 47. i» Sed elegit 
pro Selidio ſuo 47. 42 40% Zur. Meg · p. 18. 20, 21. 22 on 
pene Medium, ei- 4. 14 x" 22 Nec aliter in H 
netarum. Theo vero in Canonibus ge He facilitatis cauſa — Minuta 
Secunda. Fallitur autem Ricciolus, dum ex Climate * colkgyt AoZagto; 
modum pro Prolemæo 2 3 | 

Pappus Seeed 390.) 16 Theor. 35 Ricciolo 300 

8 „Fr. Commandino nte 500. 00”. oo“. 

0, ( poſt Ari. 370. * 8. accuratius 51'. 20”, oo“. 


Alibi numero rotundo, ut p. 37. & paſſim in Canonibus ſuis Teoxegyrs 
nondum vulgatis 51', O00. oo” 


 Almamon Princeps 4 22 825. Hegire 2 10. 239. 5. Grav. 
p. 44+ ex Ebn-Shatir Damaſceno Ms. Seld. adfiſtentibus ei plurimis A- 
ſtronomis. Ita enim refert Abneſdras MS. Lat, in Archivis Digheanis. 
Inſuper Aftronomus Incertus in Arch. Seld, affirmat Fabia Eln Allimanſur 
cum multis aliis Plubophas, tempore Almamonis TW Aitern e ee 


aol at L deprehendiſſe, 23 35%. U FE 


 Tdem tradit de obfervatis Almamonis Doctiſſimus A Nodlos en a 
mis ſuis ad Aſtronomica Hoſein Niſaburiomſſs. Imo addit ille eodem vo ſæ- 
ius obſervaſſe Beni Muſa modum eundem 23 1150 Bagdadi in Campis. 


Arab. Coll. S. Juan. Oxon. . e iſſe e 
tium Aſtronomorum. Sane in eo quieſcit — ſue c. 8. 


Mohammed Ebn. Gaber Al. Baranius, ( Al. Bategnins,) Racce ; Ricciolo, A. D. 
880 III. Sævilio, 890. Gravio p. Fug 882. 79 269. Obiir ile Fegive, 
317. A. D. 929. en p. 791. 35%. 0“. 

Al Batanins hac in re ſuas Twfiong pr A non 4 Prolemai dictis, 

Lav ſeu Regula Parallactica ad for- 
mam Pro cum cura & affiduirate reperiſſe apud Races Trepico- 
rum Diſtantiam, 47 10”, (hoc elf 59% 6". minus 127. 26” ) atqueadeo 
Latitudinem Pacce 355 36 100. dus 


quam tamen 
apud Currium, (p. 3) Rs 36. 


- 
Thabet g 
* 
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Thabet Ebn Corra (Ricciolo, A. D. 1210. rectius 9or, Hegire 289.) re- 
perit Ac E 33” 20%, . | 

Abul Hoſein Ebn Suphi, 3 5. 00. | "I 

Abul Waffi Albuziani, 8 Abn Hamed Saganienſs, Vir Ingenioſiſſimus, (A. D. 
987. Hag. 377.) Bagdadi repererunt AiEwsry tantum non 35. 


Ita & autor, Jp Perſa in Arch. Seld. 3 5. 


Tabulæ itidem Perſicæ Chryſococce, 3 375 | | 

Al Batrunins Rihan, (A. A. 995. Hegire 38 5. Abolfaragins hunc ponit ad 
Hegire 463. ſeu A. D. 1070.) uſus Quadrante, cui Radu xv. . 
Grav. p. 44, ex Cod. Arab. Birwnii. 35 . | 

Verum Abu Foafer Alchac an, cum Socio ſuo Abufaldo Hanvauenſi apud 
Eaſſſan, & iſtius Avi alii (A. D. 970.) obſervarunt ui aiEwouy ad 23. 35. 
plane non acceſſiſſe, ſed paulo fuiſſe Minore. 

Aman F. Almanſoris (A. D. 1140 Rice.) 30'. 30”. at ille Clavio & 


Maſtlino 3 3“ | 
Iſmael Abulfeda Princeps Hame, ' A. D. 1311. Hegire 711. in Tabulis ſuis 
MS. Arab. Coll. S. Joan. retinet forte ab nis auctoritatem 35. 00". 


Prophatines Fudeus (A. D. 1300. Ricc. 1303. Meſtlino apud Curtium, p. 40. 
230 annis Een Arzacheltm, inquit Copernicus) & Ricetolo & MS. Coll 
Merton. 3 2. 00”. | | 

Abu Mahmud Al Chogandi A. D. 992. Hegire 3 82. tempore Fecroddaule, 
Sextante cujus Radius erat Cubitorum XL. limbuſque in minuta ſecunda di- 
ſtinctus, invenerat AiZ»e:v Minorem quam unquam captaverat aliquis Majo- 
rum ſuorum, nimirum 32. 21”. 

Hinc Naddamus Aſtronomus adfirmat MS. Coll. Joan. Solis Declinatio- 
nem Maximam vix unquam Minorem fuiſſe 8 $3% 3 

Arzachel Hiſpanus, (Gravio p. 44. AD. 1689. Hegiræ 482. Ricciolo 1070. 
Meſtlino apud Curtin, p. 35. 1075. Copernico, J. 3. c. 6. Annis 190. poſt 
AL Bataninm\ uit ACE 23% 33 300. Ita MS, Coll. Mert. Oxon. 
2 i ia 17. 30”. intercedere inter AbEwey Prolemæi & Arza- 
Apud Aaragam Nobiliſſimus Perſa Choj ah Nafiroddimus Tuſenſis, A. D. 1269. 

Hegire 668. (at Gravio, p. 44. 1261. Hegire 660.) accuratiſſime obſervavit 
Thu AbZegy 239 300%. oo”. 

Hzc eſt minima ex Maximis Solis Declinationibus, quz ad hunc uſque 

diem reperta fuit, ait Doctiſſ. Commentator ad Aſtronomica Hoſein Miſabu- 


Ehn Shatir Damaſcemus, MS. Seid. A. D. 1363. ait ſe emendaſſe AE en, 
non neglecta Solis Parallaxi, quæ Horizontalis capta eſt 2“. 59 /. Huic Solis 
| Max. Declin 23% 9 P = ” . * 
Olocbegus Prin * 1437» ire $41. cum Cuſhgio aliiſque 
Aſtronomis, uſus ſumma cura, * ide Oy Ne) 
reperit AE 23”, 30” 17”. Ita MSS. Coll. D. Joan. & Bibliothece Savili- 
ace, nam MS. Seid. exhibet 23%. 30". 27 *. _ 
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Rabbi Moyſes Ben Maimon Judeorum Doctiſſimus ait in Fad. de Conſecra- 
tione Calendarum, c. ult. ſect. 4. Maximam Zodiaci Obliquitatem fuiſſe, A. D. 
1174, 23. 30 · Wyre. 

Scias vix dimidiam partem A ſtronomorum Orientalium quorum Scripta 
Academiæ Oxon. Bibliothecis ſervantur a me conſultam fuiſſe. Ex hiſce au- 
tem Obſervatis aliiſque quæ mecum adhuc cis vulgus ſervo, unam eandem- 
que ſuſpicor fuiſſe a primordio Mundi Ait Zodiacam. Eva enim re- 
centia, quod vides, melioribus Organis errorum exceſſumque veteris Aſtro- 


EI Cr 
2. Whether the Poles and Axis of the Earth be really fix d in the Globe, The 0bliqnity of 
or ſubject to be transferr'd from place to place, is an old ye though þ the Ecliptick, 


now lately revived by Mr. Hook. in his ingenious Eſſays upon 


and Elevation of 
the Pole — 


tations and Cataſtrophes which in all e have to the Earth 3 $ 
Surface. A _ Conſequence of ſuch a Tranſlation of the Poles would Nov. An. 1687, 


be the Change Latitudes of Places, which would Encreaſe in thoſe N. 
Regions — Wich the Poles approach, and Decreaſe in thoſe from which 
they recede: and under the Meridian 90 removed from that in 
which the Poles ſhift, the Latitudes contin e ſame, the Meridian Line 
my alter; but not two Places confi differing in 
— wherein, if there be any ſenſible Motion of the Po 
halo prev by the Sen of te Lem of ons ror of 


9 mirs elbaur, has lately furniſhed us with the Means of 
examining this H 1s by Obſervation, having ſent us the Meridian Alti- 
tude of the Sun taken at Niwrenburgh about the two Solſtices in the Year 1686. 
Jun. 10. rr 9. 20. 20”, and the 
next day, 64. $85 and on Decemb. 1 + (three day s after the Solſtice, 
wherein the Sun was got two Minutes higher\ he the Meridian Alti- 
tude 17. 9 10” ee ee ts * 7.10", Theſe 
8 ine wing aner of 6 Foot R of THaG'; and the 
the Obſerver is not to be doubted. 
Fo — — theſe, I find among Bernard Walther's Obſervations made 
in the ſame City of Nurenburgh two hundred Years before, viz. In the Year 
1487. that the Meridian Altitude of the Sun in the Summer Solſtice was ob- 


ſaved by the parallactick Inſtrument of Prolemy, whereby the Chord of the 


- Sun's Diſtance from the Zenith was obſerved 44890 parts of 100000 Radius; 
the ſame being obſerved by the Concurrence of the Obſervations of ſeveral 
Years both and after. The Arch anſwering to this Chord gives the 
Sun's Diſtance from the Zenith 25 . 56”. 30 and conſe y the Meri- 
dan Altitude, its Com omplement to « Quadrant 64 *. 3'. 30”, Again, The 
= 5 en 7. the Chord of the Meridian Diſtance of the Sun from the 

oo day of the Winter Solſtice, was found 118790, confirmed 
— man — Gin Obſervations; the Arch anſwering to this Chord 
B72* 52 24 95 . and its Complement 17. 7. 20”, the Meridian Heighth- 
& the Sun in the Winter Solſtice... 


* 190, P. 403» 
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Hence it appears, That the Solſticial Heights were very nearly the fame 
at Narenburg 200 Years ago as now they are, that of the Summer Solſtice 
being but one Minute differing, the other only 10' . both which may poſſibl 
ariſe from the Defects of the Inſtruments of theſe Obſervers, being made 
with Plain Sights: But what I ſhall neceſſarily conclude from hence is, That 
if there be ſuch a Motion of the Poles, it is either very flow, or elſe nearly 
at Right Angles to the Meridian of Nurenburg; in which latter caſe, the 
Latitudes of Places about Tuning, Siam, Malacca, and Java, on the one 
ſide, and in our American Plantations of New-England, Virginia, Jamaica, &c. 
on the other, ought to change faſteſt ; but I have never yet heard of any 
ſuch thing obſerved by any of our Navigators; whence, if there be ſuch a 
Change of the Earth's Poles, it muſt neceſſarily require a long time to be- 
come ſenſible. Wr 
yr Beſides, from theſe Obſervations, it appears, That the —_—_— the 
Ecliptick has continued unaltered for theſe 200 Years laſt paſt ; is to 
fay, that the Angle which the Earth's Axis makes with the Plain of the Eclip- 
tick or Orb wherein ſhe moves annually round the Sun, has been without 
ſenſible Change in all that time; which will be very hard to conceive, if we 
allow a T ion of the Earth's Poles 3 for the Direction of the Axis bei 
perfectly at Liberty, it muſt be purely caſual, if it ſo hit, that after fuch 
Change, it make the fame Angle with the Ecliptick as before. 
A facther Argument of this Slowneſs of the Change of the Poles, is the 
Latitude of Alexandria, the Habitation of thoſe famous Aſtronomers of Anti- 
quity, Erateſthenes, T anocharis, Hipparchas, and Ptolemy, and for that Reaſon 


it may be concluded, that this, of all the Latitudes the Ancients have left us, 
ought to be one of the moſt Correct. This by Prolemy is ſaid to be zo, 58. 
North, (which he uſes in all his Computations in his Almegiſt, and ſeems de- 
rived from the ion of the Gnomon to its Equinoctial Shadow, as 5 to 3. 
but in his Geography, 3 10. juſt. In the Year 1638. the Curious and Ingcni- 
ous Mr. Graves, when he went to viſit the Egyptian Pyramids, of which he 
has given ſo good an Account, did, with a —— Inſtrument, obſerve the 
Latitude of Alexandria, and found it 3 1% 4. or 6 Minutes more than it is 
reputed by - Ptolenzy, and before him by Erateſthenes ; ſo that in about 2000 
Years the Latitude of Alexandria has altered only a few Minutes, and fo few, 
that the Accuracy of the Obſervations of the Ancients may well be queſti- 
oned: but both being granted, this Motion will amount to no more than a 
Degree in 20000 Years. 

This is faid not with intent to invalidate what Mr. Hook hath from fo 
good Grounds advanced, viz. That the Ball of the Earth, at leaſt the Fluids 
thereof, being neceſſarily of the Figure of a Spheroides Prolatus, or flat Oval, 
whole ſhorteſt Diameter is the Axis, and greateſt Circle the Equinoctial; if 
the Poles be ſuppoſed changed, the Equinoctial will be ſo too; and conſc- 
quently the Water muſt riſe and cover thoſe Parts from which the Poles re- 
cede, and fall off, and leave bare thoſe Places towards which the Poles ap- 
proach. By this Means it may be accounted for, how ſuch ſtrange Marine 

things are found on the Tops of Hills, and fo deep under Ground; and ſcarce 
| ; | | | any 


1 
other way. But from theſe, and the like Obſervations, it will follow, 
That if theſe Inundations are produced by any regular Motion of the Poles, 
it would require a prodigious number of Ages to effect the Changes we may 
be certain have been. Beſides, if the Acceſs and Receſs of the Sea were after 
ſuch a gradual manner, as when produced by ſuch an eaſie Tranſlation of the 
Poles, as can by Obſervation be admitted, thoſe Inundations could never be 
fatal to the Inhabitants, for that they would always give notice of their co- 
ming, ſo that the People might veovide for their Key But the Holy Scrip- 
tures, and Pagan Tradition, do unanimouſly agree, That the laſt great De- 
luge was ht to paſs in a few Days, with no previous Notice ; fo that the 
Account we have thereof could not, by this Hypotheſis be made out, without 
the Suppoſition of a great and ſudden Alteration in the Poles of the Earth's 
Diurnal Revolution ; ſor which, whether we ſhould have recourſe to the in- 
telligent Powers that firſt impreſs'd this whirling Motion on the Ball, or leave 
it to be performed 3 by the caſual Shock of ſome tranſient Body, 
ſuch as a Comet, or the like, whereby the former Axis might be loſt, id 
New Revolution produced, differing both in Time and Poſition from the Old, 
I ſhall not undertake to diſpute ; ſuch a Suppoſition would include likewiſe a 
Change of the Length of the Year, and Eccentricity of the Earth's Orb; for 
which yet we have no fort of Authority. | 
1. As I was wondering how an ordinary Mathematician could miſs ſo eaſie 4 ſeppoſed Alee- 
athing as the drawing a true Meridian, ſo far as in the inſtance of the old 4 7 ihe He 
Meridian in the Church of St. Petronio in Bononia, which is found by M. C pp : 
ni to vary 8 or 9 Degrees from the true Meridian of the Place; and in that DONE 
of the Meridian of Vramburge, which is found by M. Picart, and others, to 
vary 18“; I hit upon this Thought, that Meridians muſt needs vary. For 
1 that (taking it for granted that the Earth moves, &c.) beſides the 
i and Annual Revolutions, there muſt be alſo a third to account for 
that flow Motion of the Fixed Stars, upon the Poles of the Ecliptick, in 
about 25000 Years ; which is ſolved by the Direction of the Earth's Axis 
from one Point to another of the polar Circle. And that Direction being 
; nothing but a certain Wabble in the Earth's Motion, muſt needs make the 
) Noon-ſhade of a Perpendicular not lie always in the ſame Line. 
, 2. This being a new Suggeſtion, deſerves to be conſider d: For it is not Co:fider's by Dr. 
that ſo careful a Man as Tycho, and thoſe concerned in the Church 8 inc. | 
of St. Petronio, ſhould be ſo much miſtaken in the Meridian Line. Bur if 
there be ought of this Nature, ir muſt ariſe from a Change of the Terreſtrial 
Poles (here on Earth of the Earth's Diurnal Motion; (not of their point- 
ing to this or that of the Fixed Stars:) For if the Poles of this Diurnal Mo- 
non remain fixed to the ſame Place on the Earth, the Meridians which paſs 
thro' theſe Poles) muſt remain the ſame. | | 


XVIII. I have had the good hap to meaſure the Diſtances of Mas from The Pere of 
two Stars the fame Night; whereby I find, that his Paral'ax was very ſmall, free Mr. 
certunty not 300: So that I believe the Sun's Parallax is not more than to” 


n, $9 P. 1619. 
Nov. An. 1672. 
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To Sud the $au's XIX. Tt may perhaps paſs for a Paradox, if I ſhould aſſert, That is is an 
Tagllal 38. , eaſier Matter to be aſſur of the Moments of the Tropicks, or of the Times 
by Mr, Edmund of the Sun's entrance into Cancer and Capricorn, than it is to obſerve the true 
les . Times of the Equinoctials or * into Aries and Libra. But J here deſign 
Feb. An. 1695. to ſhew a Method to find the 


tain the Times of the Equinoctial, from Obſervation ; and which being faul- 
tily aſſumed, have occaſioned an Error of near three Hours in the Times of 
the Equinoctials deduced from the Tables of the Noble Tycho Brahe and Kepler, 
the Vernal being ſo much later, and the Autumnal ſo much earlier by 
the ee theſe ee N lh, F 2 
Now before we proceed, it will be ne to premiſe the following Lem- 

mata, ſerving to 3 this Method * 0 | 
1. That the Motion of the Sun in the Ecliptick, about the Time of the 
Tropicks, is ſo nearly Equable, that the Difference from Equality is not ſenſi- 
ble, from 5 days before the Tropick to 5 Days after, by reaſon of the near- 
neſs of the Apogeon of the Sun to the Tropick of Cancer. 

2. That for 5 Deg. before and after the Tropicks, the Differences whereby 
the Sun falls ſhort of the Tropicks, are as the Verſed Sines of the Sun's Di- 
ſtance in Longitude from the Tropicks, which Verſed Sines in Arches under 5 
Degrees, are beyond the utmoſt Nicety of Senſe, as the Squares of thoſe Ar- 
ches. From theſe two follow a third, h 

3- That for 5 Days before and after the Tropicks, the Declination of the 
Sun falls ſhort of the utmoſt Tropical Declination, by Spaces which are in 
Duplicate Proportion, or as the Squares of the Times by which the Sun is 
wanting of, or paſt, .the Moment of the Tropick. 

Hence it is evident, That if the Shadows of the Sun, either in the Meri- 
dian, or any other Azimuth, be carefully obſerved about the time of the Tro- 
picks, the Spaces whereby the tropical Shade falls ſhort of, or exceeds thoſe 
at other times, are always proportionable to the Squares of the Intervals of 

Time between thoſe Obſervationsand the true Time of the Tropick, and con- 
ſequently if the Line, on which the Limits of the Shade is taken, be made the 
Axis, and the correſpondent Times from the Tropick Expornded by Lines, 
be erected on their reſpective Points in the Axis as Ordinates, the extremutes 
of thoſe. Lines ſhall touch the Curve of a Pærabala. Thus a, 6, c, e, being 
. 124 ſuppoſed Points obſerved, the Lines 4 B, & C, e A, e B are reſpectivel 
|  proportionalto the Times of each Obſervation before or after the tropical Mo- 
ment in Cancer. | 5 
owe re we ſhall be able to bring the Problem of finding the true 
Time of the Tropick by three Obſervations, to this Geometrical one. Fa- 
dug three Points in 4 Parabola A, B, C, or A, F, C, given, together with 
the Diretion of the don, to hid the Diane of lde Pains from the Avi. 


U 
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Of this there are two Caſes ; the one, when the time of the ſecond Obſerva · 
tion B is preciſely in the middle between A and C.: In this Caſe, putting e 
forthe whole Time —— — —— we 3 Ac, the Interval of the 
remote ervation A, Tropick, by lowing Analogy. 

As 2 40 - to 240 - 2 be; 8 — E to Ac; the Tine of the 
remoteſt Obſervation A, from the Tropick. 9 | 

But the other Caſe, when the middle Obſervation is not exactly in the 
middle between the other two Times, as at E, is ſomething more & 
and the whole Time from A to C, being pur t, and from A to FP, = 5, 


bie and bert, the Theorem will fland thus, =o = Ae the Time 


ht. | 
10 illuſtrate this Method of Calculation, it may perhaps be requiſite to 
give you one or two Examples. 
er Bernard Malter in the Month of June at N , obſerv'd 
the Chord of the Diſtance of the Sun from the Zenith, by a large Parallac- 
nel Inſtrument of Prolemy, as follows; | | 


| 2. 45467 une 8. 44975. 
ne 9. 44934 and 12. 44883. 
une 16. 44990 | 16. 44990. 

In both theſe Caſes the Middle Term is exactly in the middle between 
the Extreams, and therefore in the former three, a c = 533, be 47 
and t, the Time between, rags. Ar Days, by the firſt Rule, che Time b 44 
Tropick will be found by this Proportion; as 589 to 827%, So: t, or 
7 Days to 9 Days, 200. 2. Whence the Tropick, Au. 1 500, is concluded 
to have fallen Tune 11 20%. 2. In the latter three ac is = 107, and 
bc= 15, and the whole interval of Time is 8 Days = to r; whence, 26 
199 to 206 ſo is 4 Days to 4. 3*. 37'; which taken from the N 
at Noon, leaves 11. 20. 23. for the Time of the Tropick, agreeing with ' 


the former to the third part of an Hour. is q 
| : LTH. 
Again, Aw. 1636. Gaſſendas at Marſeilles, obſerved the Summer Solſtice by 
Gnomon of 5 5 Foot high, in order to determine the ion of the Gno- 


mon to the Solſtitial Shade, and he hath left us theſe 
may ſerve for an Example for the Second Rule. 


bſervations, which 


31751 
31759 “% 


J 195 „ ng], 5 ln obeys pos 
war 5 N. ſhadow O 7793 {tas whettof the Gnomon was 89428 


22 * 


* 
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Theſe being divided into two Setts of three Obſervations, each, viz. The 
19th, zoth, and 22d, and the 19th, 21ſt, and 22d, we ſhall have in the 
firſt three, c = 13, and b = 7, t $=1; and in the ſecond, c = 
15, and b=7, t=3, and 5 =2. Whence, according to the Rule, the 19th 
Day at Noon, the Sun wanted of the Tropick a Time proportionate to one 
Day, as trc— 4b to 2: tc—2 bs, that is, as 100 to 64 in the firſt 
Sett, or 105 to 62 in the ſecond Sett; that is, 1*. 199. 15 in the firſt, 
or 1* 17". 25'. in the ſecond Sett: So that we may conclude the Moment 
Fx Tropick to have been June 10%. 17*. 20. in the Meridian of Mar- 
eilles. | 

Now that theſe two Tropical Times thus obtained, will be found to con- 
firm each others Exactneſs from their near Agreement, appears by the Inter- 
val of Time between them, wiz. 1“. 25. 30' leſs than os Jokes Years, 
_ whereof 15. 1*. $'. ariſes from the defect of the length of the Tropical 
Year from the Julian, and the reſt from the Progreſſion of the Sun's Apogæon 
in that Time; ſo that no two Obſervations made by the fame Obſerver in 
the ſame Place can better anſwer each other, and rhat without any the leaſt 
Artifice or Force in the t of them. 

What were the Methods uſed by the Ancients to conclude the Hour of the 
Tropicks, Prolem has no where delivered; but it were to have been wiſhed 
that they had been aware of this, that ſo we might have been more certain 
of the Moments of the Tropicks we have received from them, which would 
have been of ſingular Uſe to determine the Queſtion, Whether the Sun's 
Apogeon be fix d in the Starry Heaven; or if it move, What is the true Mo- 
tion thereof? It is certain, that if we take the Account of Prolemy, the 
Tropick faid to be obſerved by Exttemon and Meton, Juni 27 Mane, An. 

32 Ame Chriſftum, can no ways be reconciled, without ſuppoſing the Ob- 
ervation made the next Day, or June 28. in the Morning. Ana Ptolemy's 
own Tropick, obſerved in the third Year of Antonin, An. Chriſt. 140. was 
certainly on the 23d, and not on the 24th Day of Ju, as will appear to 
thoſe that ſhall duly conſider and compare them with the length of the Year 
deduced from the diligent and concordant Obſervations of theſe two 
Aſtronomical Genii, Hipparchus and Albatani ; eſtabliſhed and by 
the Concurrence of all the Modern Accuracy. For theſe Obſervations give 
the Length of the Tropical Year, ſuch as to anticipate the Jalia Account 
only one Day in zoo Years ; but we are now ſecure, that the ſaid Period of 
the Sun's Revolution does anticipate very ay 3 Days in 400 Years; fo 
that the Tables of founded on that Suppoſition, do Err about a 
whole Day in the Sun's Place, for every 240 Years. Which principal Er- 
- ror in fo Fundamental a Point, does vitiate the whole Superſtructure of 
the out and ſerves to convict its Authar of want of Diligence, or Fidelity, 
or both. 

But to return to our Method, the Advantage we have hereby, is, 
That any very high Building ſerves for an Inſtrument, 2 

high Tower or Steeple, or even any high Wall whatſoever, that may 1 ſut- 
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ficient to intercept the Sun, and caſt a true Shade, and make the Spaces large 
and fair, though the Heighth and Diſtance of the Building, and Poſition of 
the Plain, upon which you receive the Shade, and of the Line on which 
— —— be not exactly known. Bur it is convenient that 
—_ . GR to the 
Oblique, and that the Wall which caſts the Shade, 
mg ad ro at the top, and its Direction nearly Eaſt and Weſt. 
principal Objection is, That the Penumbra, or Partile Shade of the Sun 
2 in * fs Exams very difficult to diſtinguiſh from the true Shade, which will 
render this Obſervation hard to determine nicely. But if the Sun be tranſ- 
mitted through a Teleſcope, after the manner uſed to take his Species in a 
Solar Eclipſe, and the upper half of the Object-Glaſs be cut off by a Paper 
paſted thereon, P 0 rains 
out of, or rather conting e (the Poſition of the 
Teleſcope _— a fine Hair extended in the Focus of the Eye- 
Glaſs)/ I am eee 
moſt Exactneſs. I ſhall only further advertiſe, That the Winter Tropick 
by this Method may — —  —  — 
nd te Cade os a much larger Radius for this manner 
of Obſervation. 


XX. I have found it neceſſary to make new Solar Numbers, becauſe in Tb., Nestes 
my old, I have neglected to apply Refractions in all the Altitudes above 5. Pfand. 


zo Degrees; wherein yet Reaſon and ſome little E jence hath ſhewed . 


me, they are not inſenſible. I found S. Caſſnis Obſervations, which 1 Jan. Ann. 167, 


took from Ricciolns his Aftronomia Reformata, much more Accurate than 
Tjcho's, and therefore ſought out Numbers that might anſwer them. The 
Apogogerm 1 found it neceſſary to promote 44 Minutes; fo that mo 
Ineunte 1655. NN LEN oo”, and to make the greateſt E- 

ion 1. 54. 13”. whereby I found the Phenomena would be an- 

ered muc 3 I expected, and as near, all things conſi- 
dered, as I could deſire. 0 

But ſtill I was uncertain, whether the Refractions in the faid Cs 
Tables were juſt Meaſures or not, and T had no Conveniencies for ma- 
* Arlaſt I thought on thi Expedient, which fully fatisfied me 3 


2 That if forne of thoſe Obſervations of the Diſtances of 9 
from the © by Day, and from the Stars in the Night or follow- 
ing, were 1 t ſhew me the true Quantity of 
the Equations of the Sun's Orb, or 42 Difference of his Mean and 
ual Motion: F tumed over" his Progymnaſmars and pitched on ro. 
Fhe rſt made . 1585, March 5. 4 42" and . 12 poſt Meridiem - 
whereby: T found the © at q. 42“. was 94". 47'. in Antecedence of the 
Lucida Calcis II. eee Ai 7 Ending te Ke 
ad Gb. 55 - Mane. men (applying/ and 
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Gactions. in both) I found: the Sun at 6. 55. to T 5. 30l. in 
1 5 of the Lower Head of n. The Difference . _ 
ſe rwo Stars is 17? 59': And therefore now the Sun in Conſequence 
of the, Lacida Caleis u. 92. 297 So that the Sun's apparent Motion be- 
rwixt the Year 1582+ Mar. 5. P. 42“, and the Year 1585. Seprems. 15. 
6, J. Maud, (beſides the whole Revolution) Was 187 160. but the 
Motion is 191. 2“ greater than the Apparent by 37. 46“. which 
parted in Proportion to the Equation of the Earth's Motion, collected for 
thoſe Times from my New Tables, wwe the greateſt Equation of the Orb, 
19,415. conſenting to my wonder, without any wreſting of the Ob- 
F with aa, Aich 1 deduced from om gan t Meridional 
tit | 
The Sun's. Maxion, by the Tables which, I now . 
Equation, is leſs than Tjcho's by. no leſs than 9. That great Equation 
made him commit no, ſmall Errors, and put him ſtrange Shifts to hide 
and ſolve them. 80 that all his Obſervations of 2 
ſitions to the Sun, are to be Corrected, before we attempt to rep 
them by Numbers: For his Errors in the Sun's Place — Err 


e Hours in the time of the Oppoſition; which muſt be 
Reformed. 


_— 5571 2quando Tepee Pioſtbapherels, i ita ut _— fateatur, nul- 
Prefeffir of bi- lam in Aſtronomico Pulvere majorem Difficultatem ſe inveniſſe ; quod cum 
Sec notarem, animadverti in quibuſdam Cceli Obſervationibus à me faQtis, quid 
N. 118. ) 426: ex illis inveniret ; &, cum mihi eſſet Horologium Rotatile Pendulum, ad- 
Oct. An, 1676. modum eum. linea artificialiter Conſtituta, examinabam So- 
lis in Meridianum Ingreſſum, fi diebus, cum quo ad amuſſim Ho- 
rologium meum congruebat, & ſi diſcrepabat aliquando, rariflime, duobus 
minutis diſcriminabat, quod, cum opus erat emendabam. Quare per tri- 
ennium continuando & 7 Solem in Meridiano obſervando, cum li- 
cebat (quod in hac Regionis parte ſæpe ſæpius fit) inveni tandem nullam 
Diem Naturalem Longiorem Revolutionem, in Uno vel Alio Anni Tem- 
pore, alia Die, habuiſſe,) unde intrepide dico omnes Dies Naturales æquales 
eſſe, & ſi adhuc aliqua Differentiola intercedit, non eſſe Senſibilem. Hæc 
volui noturn facere, ut Aſtronomos hoc Scrupulo liberarem, quod tam mul - 
tos torſit & indies torquet, quanquam Tychonica E quatio 5 Eclipticæ 
Obliquitatem non fit rgicienda. 
age . 2. Dies quomodo . quales eſſe poſlint, & ramen Equatio 7 Thchonica ad- 
1 mitti, vix me capere fateor. Ob' inzquales etenim æqualium Ec]: par- 


tium Rectas Aſcenſiones, dies unus Æquinoctialis Tropico uno Brevior crit 
Scrupulis Hora ſecundis 30; & Dies 14 Tropici, tatidem & quinoctiali- 
bus. Longiores ſunt ſexta Horæ parte, ſeu Scrupulis primis 10. Hanc autem 
Zh tray lee eam in Obſervationibus ſuis non per- 


| Ciperer Profeſſar Tia — —— 
Sed 


Temporis A. quationem autumem 
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ed & p. ponamus, Aquales efſe Primi Mobilis Revolutiones (quod ulli, qui 
maul Epi leſin admittant, unquam iverunt inficias neceſſario conſe- 
quitur, nec Æquationem Temporis, ad inæquali Solis in Orbita ſua Inceſſu 
enatam, rejicic eſſe ; Eteniam cum Apogeus quotidie promoveatur tantum 
- Soha W mnt 153; Apogeus eq ow cins-26 165 (ſeu Tem- 
pore abſumpto dum 'primum Mobile eee f. 5".) 2 Meridie in Meridi- 

3 quam Perigeus: Attamen quandoquidem 
tr cauſa Æquatio tardius admittit Diurnum Incrementum, bel. 
uotidie, ad ſummum cum velociſſima, & vix Diebus 15 ad duorum 


9 aw. uantitatem excreſcit, ei, cujus ille meminit, duorum S crupu 
r in r d de qua ride pp. 


terea Vir 90g | 127 fr 
Demum vero, ſi in — 5 — ſin proniee, quam in Prolemaj- 
cam, in ea etiam, ſuppoſitis Terre Iſochronis Revolutionibus, exdem conſe- 
quuntur Æquationes. Fateor equidem, amoveri poſſe, & in contrarium 


2 ab Inzquali inceſſu Solis in on 7 Temporis Æqua- 


tionem, fi inzquales Terræ vel primi Mob enim eſt utrum horum 
ſtaruerimus : Revolutiones —. : Sed e Temporis Naturam bene 


perpendat, facile intelliget, impoſlibile eſſe, omnem ejus Inzqualitatem re- 
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XXIII. Au. 1660, April 27. About 8 of the Clock in the Morning there 

Hots Obfere'd appear d a Spot in the lower Limb of the Sun, a little towards the South of 
by Mr. Boyle: its Æ quator, which was entred about 5, of the Diameter of the Sun itſelf, 
N. 74. 2. 2216. bei + += -Z in its 3 2 Diameter, of — 5 5 the Sun, its » a> 
bout ; of the ſame. It diſappeared upon Wedneſday Morning, 9. 
though we ſaw it the day before about 10 in the Morning, to . 

the ſame Diſtance from the Weſtward Limb, a little South alſo of its Æ qua- 

tor, that it firſt appeared to be from the Eaſtward Limb, a little South alſo 

of its Æquator. It ſeem d to ou in * _ of the Sun than to- 

Wards the Limb. It was a very dark Spot, 'almeſt of a Quadrangular Form 

and was encloſed round with a kind of duskiſh Cloud. V 

WMe firſt obſerved this very fame * both for Figure, Colour, and Bulk; 

to be Re-entred the Sun Aa 25, when it appear'd to be in a part of the 

fame Line it had formerly traced ; and was Entred about ? of its Diameter 

: about 7 a Clock in the Afternoon. Ar the fame time there appear'd another 


Spot, which was juſt Entered, and appeared to be Entered not above, part 
cf the Sun's Diameter. It a to be longeſt towards the North and 
South, and ſhorteſt towards the Eaſt and Weſt. There ſeem'd to be diſpers'd 


were in the Southern part of the Sun, their Elongation from the Paral- 
- tel of the equator paſſing through the Center of the Sun, was about ; part 
of his Diameter. The Time. which lapſed between the: Tranſite of the 
Sun's Center and that of the firſt of theſe Spots was 22 or 23”. the Semi- 
diameter of the Sun then paſſing in 66. The firſt of theſe Spots, being 
Jooked upon with a Telefcope of 17 Foot long, appear'd with a ſomewhat 
Oval Figure; the other was Oblong and a little curved, like the Hebrew Let- 
ter Fod ; and both together were ſurrounded by a Corolla, or Coronet, made 
up of little dark Points, which conformed itſelf to the Figure of the Spots, 

_ * conſidered as they were joyned together. 2 0 
Aung. 12. He perceived that they were nearer his Center. The Time be- 
_ tween the paſſage of the Sun's Center, and that of the interior edge of the 
"Coronet which encompaſs d them both, was then of 16. At 7 a Clock it 
was bur of 15 and the Southern Limb of the Coronet touched the Parallel 
paſſing through the Sun's Center. The firſt Spot was compoſed of two o- 
chers almoſt round, and conjoined. The ſecond repreſented the ſhape of a 
Scorpion. The third was round. And they were all three environed with a 
- Coronet, which was compoſed, as we ſaid above, of abundance of little obſcure 
Pricks. This Cexoner appear d to be clearer than the reſt of the Sun, 3 
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ook d upon 1 with the ſhore Glaſs, and darker when ſeen with the 
III — — but very black ones; viz. Five near 


on the South- ſide and another near the Ke Tail on the 
— 


At 8 a Clock 48'. the Figure of the Scorpion was ſcen divided 1 frees 
ral pieces, A if the Tal and Arms had been cue off. The Northern Point 
'd no more, there none but thoſe on the South- ſide; and 

length of the encloſure of all the Spots, comprehended between the Ex; 
tremities, 3 15%. and the Breadth of; 95 
The fame 12th day at 6 in the Eveni hs Grads great Change- in 
- the firſt Sor. The other two were ſevered into 1 
about with a Coroner, together with 5 black Points, which ſtood in a ſtreight 
row, and after another manner than they did in the Morning. From 6 ar 
Night unto 7, the time when the paſſage of the Sans Center, and that of the 
Coronet's Limb, was found to be at one _—_ 8%. and another time of 7 


The Diſtance of the Spot s unto the Parallel e | 
— 


ter, was near the ſame on — North- ſide wi been obſerved to 
be in the Morning on the South-ſide. 

Ang. 13. Between the Riſing of the Sun, and half an Hour paſt s in the 
Morning, 7 edge of the Coronet was turned to a Point on the South- ſide, 
and was diſtant from the e quator on the North- ſide, half a Minute; and 

there was but a Second of I ime from the paſſage of the Sun's Center unto 
the paſſage of the ſame anterior edge of the Coronet. © 

At 8 a Clock, z0'. the fore-edge was in the fame Horary Circle with the 
Caitr of the Sun + ſo that in one day and an half, theſe Spots have run thro 
very near the third part of the Sun's. apparent Semidiameter, which giveth 
an Arch of 19 e 
nd conf: equently their Dizrnal Motion about the Sun's Axe hath been of x3 

; he the time of their Periodical Revolution, as far as we could 

1 * in ſo little a time, muſt be about 27 days and an half. 
At 6 in the Morning, there paſs'd 15. of Time berween the 
195 of he Anterior Limb of the Crown, and the paſſage of the Suns Cen- 

En h the fame Horary Circle: And then the Southern Limb of the 
. half diſtant toward the North, from the Paral- 
cl of the Æquator, paſſing through the ſame Center of the Sun. The Figure 
of the firſt Spot was almoſt the ſame with that of the day before. The ſe- 
cond had taken the Form of an Heart, the Point of which was turned-to the 
IBID and its baſe between — South * = Eaſt. Ice other ſmall 

ed Triangle-wiſe, ſtood over the ſaid Baſe, and were accompa- 
n 4 upon a Line turned Southward. And they were all 
cacompaſſed by a Crown running out into a Point on the South- ſide; and 
an the North-l de, Eaſtward, * an Appendix. 

Aug. 15. At 6 in the Morning, there paſſed 27” bet een the paſſkge of 
the Anterior Limb of the Crown, and that of the Gum s Center through che 
lame Horary Circle. The Southern Limb of the fame Crown was two. 
. and an half diſtant from the Parallel of the ur, * ) 

N n 2 


4 
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the Center of the S whofe Diameter r e in 20. 9”. through the ſame 
Circle. The firſt Spor had a li changed the the Figure E- ſecond 
was Quadrangular, longer from. Eaſt to Weſt orth to South: 
It appeared bigger than ordinary, and had withal on its ſides, within the 
compaſs of the Crown, three other ſmall Spors. There were alſo ſeen four 
more without the ſaid co on the —_ ſide. eee 
16. At õ in orning, was 27 | 
is s Anterior Limb, and the paſſage of the Anterior Limb of the — 
through the ſame Horary Circle; and 3 8 . between the paſſage of the An- 
terior Limb of the Crown, unto the — of the Swr's Center. The Southern 
Limb of the Crown was 35 off from the Parallel of the Æquæor, paſſing thro* 
the Center of the Sun, towards the North. And the Obfireaion Kavi ving 
been made yet more exacthy at half an hour paſt of the ſame Morning, this 
Diſtance was found of 30%. 33 3''. The Figure of thie firſt Spa in the 
ning of the Obſervation, differ d not much TL Go that of the precedent day ; 
but afterwards it was ſeen divided into two. The ſecond, which likewiſe 
ſeemed to be the fame in the beginning, was afterwards divided into three, 
accompanied with black and dark Points without the Crows on the South-fide. 
The day at 6 a Clock, and 15. at night, the Figures of theſe Spors 
were much changed. There were 5 Spors. encloſed in the Crown ; The two 
foremoſt were part of that which had been ſeen in the Morning as © one; the 
two others following thoſe two firſt, were = of the ſecond in the Morning; 
and without there were 5 Points on the South- ſide, and two more a little 
further to the North, which Points were ranged as in another Area made up 
of other Points fo ſmall that they could ſcarce be perceived. 
Avg. 17. in the Morning, immediately after the Riſing of the Sun, there 
very dark Spors, which form'd in a manner —_— 
peſited from Eaſt to Weſt, and included in their wonted Crows, which ſtretc 
ed out, as twere two Arms, or two Handles, one to the South, and the 
other to the North. There paſs'd 18“. between the paſſage of the foremoſt 
Limb of the Sx, and that of the foremoſt Limb of the Crown, and 47“. be- 
tween the of the Anterior Limb of the Crown, unto the paſſage of the 
Sans enter. The Southern Limb of the fame Crown was diſtant 11'. 17 *. 
from the Parallel that touched the S on the North-fide, and 4. 38”. from 


the Parallel that paſs'd through the C ow. 
18. at 7 in the Morning, the Spors which 1 3 ſome 
C louds,: had almoſt the ſame ſhape = ſe of the with 


this difference, that they were a little cloſer together, — "Ar Eaſt to 
Welt. There lapſed 13“. between the paſſage of the Anterior Limb of the 
Sun, and that of the Anterior Limb of the Sper, through the ſame Horary 
Circle, and 352 of the foremoſt Limb of the Spur unto the paſſage of the 
Center. The Southern Limb of the Spor was . 13”. diſtant from the Pa- 
xallel that touched the Northern Limb of the Sun, and 6, 41”. from the Pa- 
rallel that paß d through his Center. At 5 aClock and 55. at night of 
the ſame day, 1 11%. between the paſl: pallage of the Anterior Limb 
—— ſame Horary Circle, and the paſſage of the — 
— Li 


* * * 
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Limb of the Crown, a from thence unto the Paſſage” of the S's Center 
34 The Limb of the Crown next the Parallel paſſing rhrough the Center 
the Sun, => diſtant eg ſame 3 7.40". | 

. 19. from ꝗ to in the Evening, the Spoe appear d Oblong- near 
bene Roch which it — the breadth of the ſame 
S * ; 
$- 2 20. in the Morning, which was not the full ſeventh from the day that 
they were arriv d to the middle of the Disk, _ 

The apparent Velocity nigh the Center was ſuch, that if it had continued 
the ſame; the Syors would have arrived almoſt in 4 days to the Limb of the 
Disk; but in this Hypothefis, that the Spots were adherent to the Ss 
Surface, or ar leaſt very nigh to it, this apparent Velocity was to leſſen accord- 
ing as they ſhould remove from the Center, as hath come to paſs in effect. The 
Diminution of the length ofthe Miſty Crown was in a manner jonable to 
the Diminution of the apparent Velocity; ſince that, when this Crown wasin 
the middle, and in a Situation, wherein its true Figure could be beſt ſeen, 
it appear d Oblong, and of the Form of an human Ear, its greateſt Diameter 


relpeRing Eaſt and Weſt ; but being nigh the Limb, this fame" Diameter 


ſeemed to ſhorten ; and having appeared greateſt in its firſt Situation, it 
pear d leaſt in this, becauſe . almoſt in a Circle that paſs d through th 
Center of the Sun, whoſe equal Arches are hy ſo much the more Obli 
by how much they approach more to the Limb of his Disk, and conſequent- 
45 lefs, according to the Rules of Opricks ; mean time, the Diameter, 
that was turned from South to North, 'apparently kept the fame bi it 
had near the Center, becauſe it was in a Circle almoſt Parallel to the Horizon 
of the Sun, which formed the Reprefentation of its Limb, and whoſe equal 
Arches, (by the fame Oprical Reaſons) do not contracted; 

3+ Several curious Cn Las Ronen, 


ſhould return. 
a 30. 1671. I ſaw a large Spot in the Center of the Ss Face about 
oon. 


Sept. 1. At 3 a Clocky I faw the fame Spot moved about a quarter of the 


Diameter of the Sun Weftwerd + it conſiſted of one er and two leſſer 


black Sport, with a Dust y Cloud incompaſſing them: The Diameter of the 
whole e . 1: cj el and it was di-- 


ſtant from the next adjoyning Limb ' (that is exactly one quarter) of the 
Diameter of the Sw. i 

5. Maculz Solares Obfervatz fuere nobis 
mo fere die, quo iterum Apparere ceperunt) ad 


bum quam proxime acceſſere. 


one of theſe Spots recum d i g- at | 
to the Sun's Eaſtern Limb, about Aug. 25. S. M. as M. Caſſini predicted they N. 


n 
75. p. 524%. 


Dr. Hook 
« 77-2. 249 


a 26, Aug. St. F. pri- By Mr- Hen. 
Siterus. 
Fo Sept. quo ad Lim- N. 78. P. 303 3. 


XXV. Am. 1676. Jun. 28. St. N. Habemus in ſole fais Ingentem Aa- le Obſers'd 
culam, quæ Solem ipſum mediavit h. 4. poſt Meridiem, cum Latitudine Au- Il. Ciffiui- 


ſtrali 4', ; ejus Diſtantiam a Polo Auſtrali Soli phos Obſervationibus N. 127 f. 664 


pa g. = % 3 Conſiſtentiæ ad abſolvendum Circulum 
expectanda Reſtitutio ejus ad Medium, Diei 25. Jul. veſpere, cum majore La- 
titudine Auſtrali. Je RE XXVI. 


: 4 EIS : 5 8 


XXVI. 1. | ; ; Grenovici, 5 | . O xonii, 
212 A. P. 1676. Ib. 1676. 
D 
iced, and [Tempus Ohſerva- |Longit. Tempus Obſerug- — | ——- 
Me Halley. $5 Vil tion. 1 | tionum. Lat. 
WY | Centro. | * | . Auf. 
| b. n 75 h. / $4 2 5 4 
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| Mr, Hally faith, That he faw à Spot again on the fifth day, 8b. 30“ 
mane, very near the Limb of rhe Sun, fo that it only as a fine Line; 


take any meaſures to determine its Place and Latitude by ; and that while the 
Spot continued one, as it was {9 25. he meaſured to the middle of it ; as 
o when the Pieces were divided, but not far disjoined: Afterwards, when 
they were ſeparated conſiderably, he obſeryed the middle of the bigger Spot, 
which was to the South, apparently, I ſuppoſe ; but really North: for ſo 
only his Obſervations will agree with thoſe of Mr. Flamſteed exactly. 
- Hence it ſeems very evident, (faith Mr. Flamſteed) that the Spots way was 
not inclined to the Ecliprick {ix or ſeven Degrees, as Scheiner and ſome others 
make it, but much leſs by the joint Confent of the Obſervations of both 
our Obſervers. Mr. Hattey, adds, That conſidering the Motion of the Spot 
croſs the Sun's E isk, as both their Obſervations give it, it appears that the 
Latitude was not fo great at its Entrance into the Sun as in the middle of him. 
And by Mr. Flamſteed's Obſervation it was greateſt on the firſt of Auguſt, 
and then again inclining towards the Ecliptick. If you grant this, it will 
follow, iner Mr. Flunfteed) that the Sun's Axis was inclined' to the Plain 
of the Orbis magans ; but the quantity of this Inclination muſt not be very 
hw, gre 


„ Dd 1 — 20 


cy 
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. The Nodes of the Sun's Equinox and Eclipti & ho curtis | who tee 
22 pinning of Cancer and Capricorn ; and that from Cancer to C- 
the is North of the Sun's e£quator ; from Capricorn to Cancer, 


South of the ſame : And the Period of the Sun's Revolution in reſpect of 
the fixed Stars 25 Days, 9 hours ſufficiently exact. Of which things theſe 
two Obſervators ſay, they might have been more certain, had not the Spor in 
1 many parts, and thoſe often varied their Poſitions 
to each . | 

2. Solarem Maculam hic obſer vavimus à die & Aug. ad 14 St. M. Colla- 
tioneque Obſervationum didicimus, eam mediam Itineris ſui in ſolis Diſco Ap- 
parente tenuiſſe circa Mediam Noctem poſt 8. diem Aug. in diſtantia Appa- 
renti trium minutorum a Centro Auſtrum verſus. In plures diſtracta partes 
eſt, quæ invicem Boream & Auſtrum verſus indies ſatis manifeſto intervallo 
disungebantur, adeo ut, præter Motum Communem circa Solis Axem, ſin- 
gulz partes Proprium inter ſe directum habuerit. Hanc Porro Macwlan di- 
verſam eſſe ſentio ab ea quam præcedenti Menſe Janio obſervaveramus. IIla 
quippe cum medium Itineris ſui in Diſco Solis r tenuerit die 28 e- 
ile Menſis ad eundem proxime ſitum reverſa eſſet fi fuiſſet ſuperſtes die 
25 Juli Nocte ſequente, ut deducitur tum ex ejus Velocitate, Tempore ſuæ 
Apparitionis obſervata, tum etiam ex Curſu aliarum macularam, quæ perio- 
dum ſuam circa Solem à nobis videntur abſolvere Spatio dierum 27 cum tri- 


ente, vel 27 cum ſemiſſe. Ejus præterea ſemita diverſa eſt a præcedenti; 9 


pay quippe paulo remotior fuit ab AX quatore mul u quam poſterior. 
zc porro, ſi fatis habuerit Conſiſtentiæ, ad Medium Salem rediit die 5 


XXVII. Au. 1684. Arr. 25. About an Hour before Noon I diſcover'd gue, 


2 Spot entered within the Sun's Disk a little diſtant from his following i= the Sa» 
Limb. Theſe Appearances however frequent in the days of Scheiner ard Gal N“ Klam 


ke, have been ſo rare of late, that this is the only one I have ſeen in his Face 


the Sun's Axis 66 z Deg. and its Declination from the Solar Æquator * 
point of the Sun to 
Angle of his Equa-- 


Obſervations as I made till then; ſo that I ded np Recon dewtte ofthe 


at , 


When 


N. 157. f. 13 
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When the Spot was near the middle of the Sun, it ed yery broad, 
and almoſt 2 of the e bank 0%. Dore 3 but 
when it was near the Limb much narrower, and almoſt Oval: It ſeemed to 
have Conſiſtence enough to endure a ſecond Return ; if it ſhall, it will enter 
the Viſible Disk of the Sw» on the 2 1ſt of Ay in the Evening, and in its 
pal 5 with greater Latitude from 


Te find in what XXVIII. One of the Means uſed by M. A to Enlighten an Object in 
Taka, 25s Ee What Proportion one pleaſerh, is by ſome great Object-Olaßs, by him called 
lightned by the a Planetary one, becauſe that by it he ſhews the difference of Light, which 
. all the Planets receive from the Sm, by making uſe of ſeveral Apertures, pro- 
N. 4. 2. 68. portionate to their Diſtances from the Sun, provided that for every 9 Foot 
s ht, or thereabout, an Inch of Ape be given for the Earth. Do- 
ing this, one ſees (faith he) that the Light which Aercury receives, is far 
enough from being able to burn Bodies, and yet that the fame Light is great 
enough in Saur to ſee clear there, ſeeing that (to him) it appears in 
Suu than it doth upon the Earth, Sie overall wk Clouds which 
(he adds) would ſcarce be believed if by means of the Glaſs it did not ſen- 


ſibly appear fo. 


The Mquinexes ; XXIX. The Euer of this Year 1699, according to the Obſervations 

| aq onzel- of M. Wartzelbawr at Nurenberg, happened March 9. 20b. 35”. 27”, and 

= 12. rob, 22'. 42 which by his Tables ought to hav March 9. 

N. 26% 2. 623, S. 12. rob. 22'. 42 which by e ought to have 9 
20h. 407 30%. and Se. 12. 10% 32 527, 


To Obſerve Sdler XXX. For the well obſerving of Solar Eclipſes, caſt the Species of the Sun 
ry ANY a good Teleſcope of 2 on an extended Paper, 
N. 55. f. 1104. behind the Eye-Glaſs fo far, as that the ſaid Species may appear atleaſt 
B Inches over; then divide both his Periphery into 360 Degrees for the 

better Obſerving the Inclination of the Cups of each Phaſis, and his Diame- 

der into Digits and their Parts, by Concentrick Circles, for meaſuring the 


4. Nn, of te XXXI. 1. The Ecligſe began at 3. 43%. h. 
x grey _— | + Diam,—at 6 8 (big. — at 7 6 
ndon '\ 4 Digits at 8 7 4 Dig.— at 7 1 
— 5 Dip—at6 13 0 3 Dig— a 7 20 

» 2 « . 

7, A 6 Dig.— at 6 21 2 Dig.-— at 7 26 

2 la 7 Dig. — at 6 39; % 1 Dig—at7 32 
r. ps. . 

10. 2. 6 Dig. — at 6 57 0 Dig.— at 7 37 


Its Duration hence appears to have been one hour and 54 Its greateſt 
Obſcewrity ſomewhat more than 7 Digits. About the middle, between the 
Papendiculr wd Weſbrnd Horizon Radius f he Su, viewing tr 

* a $ 


„ 


Sr 
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Mr. Boyle's 60 Foot Teleſcope, there was perceived a little of the Limb of the 


Moon without the Disk of the Sun; which ſeemed to ſome. of the Obſer- 
vers to come from ſome ſhining Atmoſphere about the Body either of the Sun 
or Moon. They affirm to have obſerved the Figure of this Eclipſe, and 
meaſured the Digits, by caſting the Figure through a 5 Foot Teleſcope on 
an extended Paper, fix d at a certain diſtance from the Eye-Glafs, and having 
a round Figure ; all whoſe Diameters were divided by 6 concentrick Circles, 
into 12 Digi | | 

2. The Eclpſe began ar 5þ. 44, 52 mane. It ended at 7h. 43“. 60. So 
that its whole duration was 1h. 58”. 14/7. The greateſt Obſcuration was 
7 Dig. 50'. but it ſeemed to have been greater by 3“. which Mr. Payer im- 

es to a particular Motion of Libration of the Sun's Globe, which entertained 
Nec Lumicery io the fine Phat ef F. nd forme Seconds; if in 
had been ſtopped in the midſt of its Courſe ; rather than to a Tremulous 


At Paris; 
M, fn 


Ihid, p. 296, 


Motion of the Atmoſphere, as Scheiner would have it. The apparent Dia- 


meters were almoſt Equal: for in the Phaſis of 6 Digits, the Circumference 
of the Moon's Disk paſſed thro' the Center of that of the Sun, ſo as that two 
Lines drawn through the two Horns of the Sun, made with the common Se- 
midiameter two Equilateral Triangles. | 
The Beginning and Middle of the Eclipſe happened to be in the North- 
Eaſtern Hemiſphere, and the End in the South-Eaſtern. The firſt Contact 
(a *twere) of the two Disks, was obſerved in the ſuperior Limb of the Sun's 
Disk in reſpect to the Vertical Line, and in the Inferior in reſpect to the 
Ecliptick. eren 
reſpect both to the Vertical and the Ecliptick : And what to M. Pœen ſeems 
inary, both the Beginning and the End of this Eclipſe happen'd to 
be in the Oriental Part of the Sun's Disk. M f 
3- The Echpſe began about 5 a Clock in the Morning 


3 at 5b. 15“. 18 The Madrid!“ 
Sun's Altitude was 6. 55 | | J | bs 5 the nt 
The Middle of it was at ch 2”, The Sun's Altitude 15%. 5 Sandwich. 


The End was exactly at 7Þ. 5'. The Sun's Altitude 259. 24”. 
The Duration 2b 4. | 3 | | 
R ſeven parts of the Sun's Diameter remained Light, and 63 were 


4. In this Eclipſe it is chiefly obſervable, That the Semidiameter of the 4: Danezick 
Moon, from the very beginning to about 5 or fy of the Increaſing z MHevelius, 
un: 


Phaſis, was almoſt equal to the Semidiameter of the But, after the 


ſt Obſcuration, when I again contemplated the Moon's Semidiameter, I 


it 87, or 9”. bigger than that of the Sun; ſo that the Semidiameter 


Ihid, p. 296. 


N. 19. p. 1347. 


of the Moon was not always, during the Eclipſe, conſtant to itſelf. Of this 
Variation, the Excellent 1/nael Bullialdas hath alſo obſery'd ſomething at Paris. - 


For he hath written to me, That in this ſame Eclipſe, the Semidiameter of the 
dun to the Semidiameter of the Moon was, as 16. 9“. to 167. 22”, but that 
in another Phaſis of 6 Digits, the Semidiameters appeared equal. 


Vol. I. O o | | Ords 


Wy 7 29 53 Hucuſque Semidiameter 
3.40 7 33 300 Lunz æqualis extitit 
| Solar. | 
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Me, Francis orologio Oſcillatorio, Correo per Obſerv- 


Tempus 
n tione. Tibus airs a bone nt ind 


| Temp. juxta Temp. Correct | — 
| 2 22 Phaſes. | Solis Alt 22 — K. Colton. 
h. „ Gf o / h. / . * 
7 34 30 22 4607 36 © 
7 37 14 33 10 * . 
9 10 3 30 4 
4 7 40| 05 Digit. «his 2 51 51] Tubo Optico zſtim. 
8 8 341; Digit. 9 45|Tub. Optico menſur. 
8 17 252 Digit. 8 18 360 
8 27 103 Digit. 8 28 21 | 
9: 39 Digit. 9 49 Tubo æſtim. 
9 4 D. 9 44 
9 45 o, Digit 9 49 6 
9 34 25 Non Finita 9 35 36 
9 55 55 Finita 1 
4 26 6 32 10] 4 26 56 ; 
4 28 586 31 $3] 4 29 52 
e 31 3114 32 16 | 


Hiſce Qbſervationibus peragendis Socium acciveram- Amicum - meum 4. Greenwich ; . 
E præparaveram duos, alterum Digi 196+. longum, ea, Flam- 
quocum & Aficrometro Townleiano , Ego ipſe octo Phalium. priorum cepi N. 127. f. 662. 
Menſuras, alterum Digitorum duntaxat 1037, quocum & Airramerro meo, . - 

us adſcriptas Menſuras Halleixs cepit : in duabus tamen ultimis Animadverſio- 

nibus, Minori Tubo & Aicrometro meo (in hunc uſum altero accomo— 

datiore) Diſtantiam cepi Azimmharum, per Solis Limbum Lucidum, & Cuſ-— 

pidem proximam Eci decidentium ; jo interea Partes Lucidas & Cuſ-- 

obiliſſimus Præſes Regiæ Societatis Dom. Vice-Comes Browncker, qui Men- 

ſuram Diametri Solaris, Tubo Longiori captam, ſuo Judicio probavit. Hora . 

7.4% Sel primum. per Nubes appauit. Obſervata deinde fic ſe habue- - 

runt. . 
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Iterum Jun. 1. 
Altitudinem Limbi Solis Inferioris. 
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Altitudinem Limbi Solis Inferioris. 
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SIS 


Unde liquet & Motus conftantiam ſervaſſe Horologium, 
correctum. 


& in Ecligfi debite fuiſſe 


H 


— 1 Plagium. 4. 
ere e ann { BS AASA — — 1 Towle; 
1 1 | £8 1 
— — — 14. 

8 8 27IC 119010 og forſan 1109 = 14 30 * 

8 12 42 PL 193526 15 

8 19 42 1C 140519 04 

8 22 42 PL 1805 24 30 
8 27 561 C 1504 20 47 Fig. 125, 

8 35 42 [PL 1711 23 13 | 

43 577 1C 1551 21 oz accurate. 

8 48 12 PL 1702 23 20 vel — 1720 23 15 

8 53 271 C 1553 20 04 accurate. 

9 o1 42 PL 1801 24 33 

9 14 161 C 1357 18 25 

932 37IC 72 11 50 | 

9 42 57] Træciſe.  Defiit Eclipſis, quantum per Aeris 


Vibrationem potui dicernere Exitus Locus adeo Vertici vicinus erat, ut in 
partem inclinaret, bene non potuerim definire; etiamſi hora 9 297. 
per Horologium Cufpides Horizonti apparerent Parallelæ. N | 
Solis Diameter hora 9. 107. erat 2334 ; ſatis ut putavi præciſe. 
Deinde, accedente ſole ad Meridiem per Lineam longam Meridianam, Ho- 
rologium juſto tardius inventum fuir ſcrupulis 17. 42“. Magno autem — | 


noct 1ali Sciaterico, quo medias minoreſve Scrupuli horarii partes poſſum di ſ 
guere, Horologium toto hoc mane tardius duntaxat 45. Correctioni tamen 
per Lineam Meridianam' quam Sciaterico fidendum puto. 
7 50; Initium accurate. * 7 
7 32 Notabilis defectus. bebe 
9 oo Digiti 3. a by Me. Imman: 
9 11 Digit 3 ron. 
«5: 23 Diet 2:5. C ra 
9 47 Non Finita; Imminente Fine. | | 


6. Cum Sol © nubibus emergeret, Altitudinem graduum 48 accedens, ad eum g Paris; 
direxi Quadrantem, quem ad hanc Altitudinem immotum tenui. Ex quo, Solis 7 * 
Margo ſuperior 4, tetigit Filum Horizontale c d, in Foco Teleſcopii, ad adven- 

tum Centri 6; fluxere ſecundæ horariæ 104 = ab vel br; A tranſitu Centri 

bad tranſitum Marginis Lunæ Superioris 6, Secundæ 11 = bs; A tranſitu Cen- * 226. 
ri b. ad cornu Superioris occidentalis e, fluxere Secundæ 25 = eh; A tran- gif, 
ſitu Centri 6, ad tranſitum Cornu Inferioris & Orientalis i, Secund e 93-= 5k; - + 
Hinc determinatur Linea Cornuum ie ſecluſa variatione ejuſque Inclinatio ad 

Horizontem Ik; & Punctum y concurſus Tangentis Lunam cum Secante ie p, 

& Tangens ipſa po, Media proportionalis inter ps p e: & Anguli u oe, 10 


inc Angulus 5oe 3 & Triangulum i oe, Lunari Circumferentia inſcriptum. 


Ex iis, aliiſque ex A ſtronomia datis, deduxi 
Initium eſſe debuiſſe Pæriſis— 7. 55“ | i 
Finem vero — 10 120, vel. circiter. Vm. 
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Dant- & Chatericum e N itud. 5 ä 
Tick ;& Hor.Ofcil. : | correct. 
H. D 4 h | "0 
de B. 7 38 10036 17 9 7 
2. 6s. 8 1 30 36 41 0 8 

8 3 3067 30, 8 

8 50 30 8 
| 9 21 30 9 Nihil adhuc in Sole. 

9 22 30 9 22 © 1 2 Initium Eclipſeos. 

9 24 10 9 23 40 211 fere. 

9 24 37 9 24 25 3 Digit. 4 

9 27 2 9 27 4 Digit. 

9 29 40 9 29 10 5 | 
| 933 25 | 9 33 9| 6|r3 Digit. | 
| 9 36 30 (9:36. 57} 2 pee 

9 39 35 9 39 10 2 Digit. 

8 9 45 49 | 9 45 25| 921 Digit. 

| 9 54 22 9 54 1031 Digit. 

10 3 44 10 3 2201141 Digit. 

10 30 4 191 

10 18 17 | 

IO 22 42 

10 26 19 

Io 35 24 

10 38 53 

10 47 34 

ef} 49 

10 58 17 

11 27 

11 30 

11 22 13 
111 29 14 

11 35 25 

11 36 59 6 : paul. plus. a 3 
111 39 15 11 Ds = : Nond. Sol omnino Purus exſtitit 
11 39 40 11 39 40 | Finis Eclipſeos. 1 
4 18 10]33 13 o[11 18 19 ” - 

| 4.20 O32 25 Ooj11.20 36 2 
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Ex Calen-| EO | 


loRndolph. | wat. Dy: Temp. | 

. 9 „ „ 4 af h. / 1 
'Semid. OO 15 o | | 1 

Semid. Co 15 30 13 53|1 1010 00 

q | 0 14 0/1 3110 24 © 

o 14 50j0 13}1t o 

o 13 O :0, Ultimo 

hk „ « | 

Duratio. x 50 lh 17 40 ö 


8. Diebus pꝛæcedentibus, locum aptiſſimum elegimus in quo Acre Puro 2 Avignion; 
frueremur, videlicet Conventum RR. PP. Carmelitarum Diſcalceatorum, qui re- M. Calet © 
ſpectu Civitatis Auen. ad Ortum vergit & mcenia ſtringens Acre, Fumo & © 1%. . to. 

Vaporibus-urbanis libero gaudet; in medio Horti Cameram Obſcuram T | 
tibus conſtruximus, & in ea Inſtrumenta ad obſervationem-neceſſaria ritè co 

Tuboſpicillum aptavimus Lente Oculari Concavi, & Objeftivi Convexi 
inſtructum, duplicem habens motum firmo Suſtentaculo, Verticalem ſcil. & 
Horizontalem, affixam Tabellam 'immobilem firmatis cochleis ſecum circum- 
ducens, Oculari Vitro ſemper lam charti candidiſſima indutam, in qua 
Solarem Speciem, diſtantia T icilli determinatam deſcripſimus, hujus Dia- 
metrum Circulis Concentricis in duodecim Digitos divifimus, & quemlibet 
Digitorum in Sexagelimas. f 

Loco Quadrantis, qui pluribus indiget cautionibus, & nimium obnoxius eſt 
vacillationibus, Gnomonem ad captandas umbras Solis in partes 400, optimꝭ 
diviſum diſpoſuimus, ita ut liberè moveretur Situm Verticalem ope di 
culi conſervans. Tandem Horologium Rotatile, minuta prima & Tecunda 
indicans, motu Penduli cum Cycloide præparavimus. 

Ipſa die Eclipſis undecima Fi, hora uni circiter poſt ortum Solis, uſque 
ad Initium & Finem Eclipſis, Speciem ejus Lucidam in Charta, fine intermiſ- 
ſione recepimus, & quilibet ex nobis Inſtrumento ſibi deſtinato ſemper invigi- 
hvit; Dominus de Beauchumps Muſarum Aveniomemſium Macenas Ampliſſimus. 

Ego quoque cum illo, Tuboſpicillo; Dominus de S. Florent, Viſus perſpicaxiſ- 
ſimi, Gnomoni ; Dominus AMouronier, Horologio, cum Domino Ai Preſ- 
bytero, in Mathematicis & præſertim in Horologiis verſatiſſimo. 

Statim ac ſenſibiliter cœpit Umbra Diſcum inire, quantitatem partium Ob- — 
ſcuratarum, Umbram in partibus Gnomonis, & Horam horologii notavi d di- 
recto primæ Phaſis, & ita collegi Phaſes 3 9, contentas in ſequenti Tabella. 
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Proportio Diametrorum it æqualis in Eclipſi 6 Digitorum, tunc enim 
rr Ce Not ine aber erg. 
r reperiri Peripheria Solis, & Lineam Diacen- 
tron eſſe æqualem Semidiametro Solis. Verim poſt Medium Eclipſis, mutati- 
onem aliquam in Diametro Umbræ deprehendimus; it enim Umbra 
lulum magis Convexa, & ideo Semidiameter brevior, ſed fer inſenſihiliter. 


| Temp. per. Temp-indel Taru Ob- | Partesli-| XXXIV. 
— 4 | Obſervationes. fur _—_ ene As 2228 
Oſcillagor. — Ale eng crometro. the Sun, July 
4h. 4 „h. ts 1 on Dr 
2 12 3002 © | n. 162. p. 691. 
2 21 22 | , 
2 21 2512 " 
2 32 202 4 | 
2 46 402 22 19 
32 * 37]? dene 
3 5 23|2 15 | 
3 $17 16 
3 10 433 1.19] ——— Is 07 
3 11 473 un 892 EE 
CTC 47 
3 13 233 1 — | 
„ere 
z 21 4813 91 ee eg [12 30 
3 33 013 16: gg nnye: opp: * i 2 — a9 
3 25 4013 % — — t: a 1 
ee {igaet [Pp 00m >. 92 
333 5 U 8 5 8 5 in my 2 197 
3 40 „ 19 
CCCP 
3 49 15/3 40 zo Cuſpis inferior ad Nadir Solis i” 
c 17 
3 54 2003 45 35|Centum — — — 16 
% .. 
F 
eee — ſerd " WA 
4 8 45]4 00 09[— — — — — 71 
CCC 
4 17 44 4 9 00|Cuſpides.Yerricales diſt. 84 gr“ . 
4 24 804 15. 23 [Inter Culpides — — —| 17 32 
20-2014 -05, INES... ry. = me... 
4 27 14|4 18 29|Inter Cuſpides — —— — 15 35 
4 29 3614 060 EC- nnd” . ] 2 
4 30 3214 21 47 Inter Cuſpides — — __ T2-- 265 
1 33 5% 24 21[— A 
14 36 2214 27 Ihe. 
P p 2 De- 


Pais 5 


e 23 
p 7 g 4 f 4 f P 
4 46 56- 60 41 5a[ſ4 38 15] f 43“ 
44.39: 3:1 "Er 1 4014 4% 22] 8 41 


2. Alt. O. 50. Tnirium Elapſum era, Sole Nubibus tet, & Dignsc- 
A. Bulliakius citer deficiebat. 


n. 162. 5. 69. Alt. O. 41. 15 Palle amplius quam Digit 7. Artigit Digitos, 8. 
1 1 of che Edlipls could ot be Gen, bur mes deduced from 
be Obſer- 3. The Beginning the Eclipſe not was dedu 
. — by M. the following Phaſes. The Apparent Diameter of the Moon leſs 
Caſſini. n. 16. than that of the Sun. It was judged that e e | 
7. 693. n. 163. ee e eee 
2 710 Q£ "IX * 
E Phaſes: Time. 2 Fac. I | 
8 h. / „5 . 7 7 E474 
| W N Digi 3 3 00 | 
4 2 25 55] 7 Digns|3 5 % 
1 Digit 2 32 50 [s Digits 4 4 100 
2 Digits 2 40-00 5 Digits A 12 250 
3 ns 2 47 49| [4 Digits 4 19 1 
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855 . pia, | Time. [| . 7. 
0 11 . on nn 
— 4 I Begin- 3 LE $A [ Ib. | 
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© The Beginning was deduced from many Obſervations made ſoon aftet it. 
The Moon's Diameter appear d then not to be more than about 307; 
TTT 
ed to be 3 10. 30”. But the Extremities of the Horns, on which depended 
the Exactneſs of the Determination, appear d a little Blunted. 
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| Phaſes. | Tis. | Phaſes. | Tine. 


| - — . — —ů et 55 
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+ Digits |2 54 30 |2 Digits [4 29 34 
1 Digits 3 3 00] [07 4 4x 00] 
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6. The Beginning was at 2b. 54'. 30%. The End at zu. 9 9, The Ai A. 
Greaneb of the Eclipſe 8. Digits. | Gautier, Il. 


p. 718. 
| ur ; 72 
Tame. et L | 
| SEAS x . K. 
| Phaſes. | By Fixt Stern. By the Sun. Hoſte, 1b. 
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1 Digit 2 45 32 30 3 
87 Digits 3 53; 52/3 58 52 
1 Digit [4 59 205 4 20 


At zh. 267. 14''. (by the Stars) The Diameter of the Sun and Adoor- 3 0f. - 
580. but at 4h. 200.34“ The Diameter of the Sun 300. 58/7, of the Moon, 300. 5%. 
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The End, 
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The Sun's Diameter 3 r'. 3 


8, TheMoon's 30” 6%. 
Quadraginta bujus D ales captavit defiuivieg bona manus Mal. 
etiam juſtum æquumque ejuſdem 
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SILLS. | 
421 14 Finis Edlipfis. | 

13. Mr. Facobs at Laon Noted. | | . Lisbon. 16, 
Lt... Beginning of the Eclipſe at 1h. 30/, exactly. 700. 

T ing at 4 12. | ; 

14. Mr. Af and Mr. „toward the Middle of the Eclipſe, having Is Leland. i6. 


a ſhort View of the Sun; {na Bee abou 8 Digits were. covered: 
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Notabile fuit; cum Quantitas Ecliplis fuerit Dig. 7. 200. quod non modi- 
cam Atris Offuſcationem debebat inducere, (ut alizs multoties in conſimilibus 
Deſectibus obſervatum eſt,) nihilominus tamen vix ſenſibiliter conſuetum in 
Sole Libero Afris ſtatum mutatum fuiſſe; unde plurimis Solem non reſpici- 
entibus orta ſuſpicio, aut Solem non defeciſſe, aut minimum quidem ; cujus 
quidem rei non alia mihi videtur aſſignanda cauſa, quam i vis Nubium a 
Sole maxim? illuminatarum, quæ non multum ab eo di t; ab his enim 
Solis Radius per Reflexionem & Reſractionem multiplicatus certe Intenſior 
redditus deficientem aliunde Splendorem potuit compenſare. 


AnEclipſe of the XXXV. 1. Dr. Walks writes from Oxford that this Eclipſe of the Sun was 
_ * obſerved there about a Digit; between one and two a Clock Afternoon. 
er 187. 22. Hec Eclighs, etiamſi contemnendæ Quantitatis fuerit, ac nudis oculis non 
P. 329. omnino percipi potuerit, tamen ad accuratani determinationem Parallaxis & La- 
In divers otker titudinis Lunæ maximè idonea videtur. | 
Places. n. 189. Landini, ſeorſim obſervationibus Hockio & Halleio; Tnitii Momentum, Ccelo 


7.375. licet puriſſimo, ob Obliquam Incidentiam Lunæ, debite Definire non licuit. 


2 * — * 
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7 Sos Aldo bo Eau hoc I a , 
ante quam it 31% ortum, hoc e 67. 45% © us 
CNT — — — 5 | 
Norimberge eandem Eclipſin obſervayit J. P. e ale. Initium quidem 
' accurate 1. 587. circa edium, {c. ad 27. 36 0, Quantitatem Maximam 
er Finem vero ad 30. 18“. 337 
Ubme Suevie, Obſervavit Honoldxs Initium ad 1, 48%, Quantitatem 
Maximam 2 ; Dig. Fincm vero ad 3*. 16”. 
obſervatore Kirchio, Eclipſis jam ſatis notabilis ad 2 *, 20 10. ad 
1.47“ 5 ok. circiter. Finis vero Incidit preciſe in 35. 15”. 
Uratiſlavie Sileſia denique obſervavit D. G. Schwlzins Maximam Obſcura- | 
tionem paulo citius quam 30. 12“, fuiſſe 11 Dig. Finem vero 30. 37. 
XXXVI. I. I did nor fee the Begin inning of the late Eclipſe, but the End f. F of the 
d here, preciſely 240. 9”. after 10 a-Clock in the Morning, EP vent 169 „ at Or. 
Time: The greateſt Obſcurtion, which was een was fordy egg 
about 7 Min. after 9. N. . 2.346 
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From the 8th to the 12th Phaſis, the opake Limb of the Moon on the 
South- ſide was a little rough; but about the Northern Horn, to near a 4th 
part of the Segment, it was more ſmooth : But when the Horns of the Eclipſe 
were almoſt parallel to the Horizon, before and after the 15th Phaſis, the Ex- 
tremity of «+5 ibbous Limb of the Moon looking downward, was ſomewhat 
enlightned, and of a kind of a-Saffron Colour; but though the Sky: was free 
from Clouds, yet no Stars were viſible. Nor was even Venus itſelf viſible in 
the open Air, unleſs by ſome more ſharp-fighted than ordinary. | 

Amongſt-many round Plates cut out of thick of divers Magnitude, 
differing. from one another 54, about the firſt Phaſis, and after, none agreed 
to the Limb of the Moon but that which was cut to a Radius or Semidiame- 
ter of 157. 30“. (taking the Radius or Semidiameter of that of the Sun to be 
167. 4”.) and that — Be ſo ſwelled or augmented, that larger Plates were 

neceſſary to be made uſe of; and about the 36th. Phaſis, none lefs than one 
| deſcribed of a Radius of 16“. 5. would agree with, or equal the Appearance; 
- and conſequently, that the Diameter of the Moon, about the End of the 


+ Eclipſe, did equalize, if not exceed, that of the Sun. Beſides, in the 27th 


Phaſis (when the obſcure Part was 6 Dig. 6.) the Body of the Moon did 
obſcure more than two zds of the-Sun's Limb; which is an Argument that 


its Semidiameter at that Time was equal to that of the Sun. 


By Others, ib. 


#he Moon, by 


3. This Eclipſe by the Obſervations of Mr. Godfred Tuber at Ciza, began at 
ob, and ended at 1 1b. 35. and increas'd to 11 Dig. by the Obſervations of 
Mr. (feb Honold at Harvelſng near Dim of Suevia, it began at 8 b. 55“. and 
ended at 1 1b. 3 17. and its greateſt Defect was 10 Dig. And by Obſervations 
at Leipſicł it began at 9. 117. and ended at 12%. 380. 30/7, The greateſt Ob- 
ſcurity was 11 Dig. 20”. which laſted from 10h. 16“. 45“. for 6'. Ten Digits 
| 17 obſcured,. the Sky (being otherwiſe very clear) began to appear of a more 
hvid or wan Complexion, and more fad than it uſually- looks with a clear Sky 
when the Sun is ſet, or below the Horizon, The Cocks alſo, which had hirherto 
crowed very frequently, as if ſilenc d, going to Rooſt, left off Crowing, and did 
not renew e the Recovery of the Sun's Light, they * for- 
mer Gaiety and Mirth :- However, we cannot learn that any Star, beſides that of 
Venus, was diſcover d, by thoſe-which were Spectators of it, in the open Air. 


10 BME: O = i» 8 

XXX VII. . I ſometimes think that the Earth muſt appear, to the ſuppoſed 
Inhabitants of the Moon, to have a different Face in the ſeveral Seaſons of the 
Lear; and to have another Appearance in Winter, when there is almoſt nothing 
Green in a very great Part Earth; when there are Countries all cover d 
with Snow, others all cover d with Water, others all obſcur d with Clouds, 
and that for many Weeks together; another in Spring, when the Foreſts and 
Fields are Green; another in Summer, when the whale Fields are Yellow, Cc. 
Methinks, I ſay, that theſe Changes are conſiderable enough in the Force of the 
Reflections of Light to be obferv q, ſince we ſee ſo many Differences of Lights 
in the Moon. We have Rivers conſiderable enough to be ſeen, and they enter 
far enough into the Land, and have Breadth capable to be obſerved. There 
are Fluxes in certain Places, that reach into large Countries, enongh to make 
there ſome. apparent Change, and in ſome of our Ses there 2 
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fuch bulky Maſſes of Ice, that are far greater than the Objects, which we are 
aſſured we can ſee in the Moon. Again, we cut down whole Foreſts, and drain 
Marſhes, of an Extent large enough to cauſe a notable Alteration: And Men 
have made ſuch Works, as have produced Changes great enough to be per- 
ceived. In many places alſo are Nulcam that ſeem big enough to be diſt; ich d 
eſpecially in the Shadow. And when Fire lights upon Foreſts of ent, 
or upon Towns, it can hardly be doubted, but theſe luminous Objects would 
appear either in an Eclipſe of the Earth, or when ſuch parts of the Earth are 
not illuminated by Sun: But yet, I know no Man, who hath yet obſerved 
ſuch things in the Moon; and one may be rationally aſſured, that no Vue 
are there, or that none of them burn at this time. This it is, which all curious 
Men, that have good Teleſcopes, ought well to attend; and I doubt not, dut 
if we had a very particular Map of the Moon, as I had deſign d to make one, 
with a Topography, as it were, of all the conſiderable Places therein, that we 
or our Poſterity would find ſome Change in her. And if the Maps: of the 
Moon of Hevelius, Divini, and, Riccioli, are exact, I can ſay that I have ſeen 
there ſome Places conſiderable enough, where they put Parts that are clear, 
whereas I there ſee dark ones. Tis true, that if there be Seas in the Moon, it 
can hardly fall out otherwiſe, than it doth upon our Earth, where. Alluviums 
are made in ſome Places, and the Sea gains upon the Land in others; I ſay, if 
thoſe Spots we ſee in the Moon are Seas, as I muſt believe them to be, where 
23 I have many. Reaſons, that make me doubt, whether they be ſo. And I 
have ſometimes thought, whether it might not be, that all the Seas of the Moon, 
if there muſt be Seas, were on the ſide of the other Hemiſphere, and that for 
this Cauſe it might be, that the Moon turns not upon its Axis, as our Earth, 
wherein the Lands and Seas are as it were ballanced : That thence alſo may pro» 
ceed the Non-appearance of any Clouds rais'dthere, or of any Vapours conſide- 
rable enough to be ſeen as there are rais d upon this Earth; that this Ab» 
ſence of Vapours is, 2 the Cauſe that no Crepuſcle is there, as it ſeems 
there is none, my ſelf at leaſt not having been hitherto able to diſcern any Mark 
thereof: For, methinks, it is not to be doubted, but that the reputed Citizens of 
the Moon might ſee our Corpuſcle, ſince we ſee that the ſame is without Com- 
pariſon ſtronger than the Light afforded us by the Moon, even when ſhe is Full; 
for a little after Sun-ſet; when we receive no more the firſt Light of the Sun, 
the Sky is far clearer than it is in the faireſt Night of the Full Moon. Mean 
while, ſince we ſee in the Moon, when ſhe is Encr or Decreaſing, the 
Light ſhe receives from the Earth; we cannot doubt, but that the People of the 
Moon ſhould likewiſe ſee in the Earth that Light wherewith the Moon illu- 
minates it, with, perhaps, the Difference there is betwixt their Bigneſs. Much 
rather therefore ſhould they ſee the Light of the Crepuſcle, being, as we have 
aid, incomparably greater. In the mean time, we ſee not any faint Light 
beyond the Section of the Light, which is every where almoſt equally es 
and we there diſtinguiſh nothing at all, not ſo much as that cleareſt * whic 
1s call'd Ariſtarrhus or Porphyrites, as I have often try'd ; although one may 


there ſe the Light, which the Earth ſends thither, which is ſometimes ſo 2 

that in the Moon's Decreaſe, I have often diſtinctly ſeen all the Parts of t 

Moon that were not enlightned by the Sun, together with the Difference of the 
231 


clear 


(300 

clear Parts and the Spots, ſo far as to be able to diſcern them all. The Sha- 
dows alſo of all the Cavities of the Moon ſeem to be ſtronger, than they 
would be, if there were a ſecond Light. For although afar off the Shadows 
of our Bodics, environed with Light, n 
not ſo appear, ſo much as the Shadows of the Moon do; and thoſe that are 
upon the Edge of the Section, ſhould not a in the like Manner. But 
I will determine nothing of any of theſe Things. 


To find the Pa. XXXVIII. At certain times agreed on by two Obſervators, making uſe of 
rellex of the Teleſcopes good, and well-fitted for this Purpoſe, by a Meaſuring- 
Mens Rod placed within the Eye-Gl at a convenient Diſtance, that it may be di- 
N. „ 1 8 ſin) ſeen, and ſerve for meaſuring ſmall Diſtances by Minutes and Seconds, 
Feb. An. 1666. (hich is eaſy enough in lar 3 Let each of ſuch Obſervators thus 
furniſhed, obſerve the viſible Way of the Moon among the fix d Stars (by 
taking her exact Diſtance from any fix d Star, that lies in or very near her 
Way, together with the exact Time of her ſo ing) and the then appa- 
rent Diameter of her Disk; continuing theſe Obſervations every time for two 
or three Hours; that ſo, if poſſible, two exact Obſervations of her apparent 
place among the fix d Stars being made at two _ thus diſtant in Latitude, 
andi as near as may be under the fame Meridian, by theſe Obſervations concur- 
ring at the ſame time, her true and exact Diſtance may be hence collected, not 
only for that time, but at all other times, by any ſingle Obſervator's viewing 
her with a Teleſcope, and meaſuring exactly her apparent Diameter. Tt were 
likewiſe defirable, that as often as there happens any conſiderable Eclipſe of 
the Sun, that this alſo might be obſerv'd by them, noting therein the exact 
Meaſure of the greateſt Obſcuration compared with the then apparent Diame- 
ter of his Disk. For by this means, after the Diſtance of the Moon hath been 
exactly found, the Diſtance of the Sun will eaſily be deduced. 
As for the Time fitteſt for making Obſervations of the Moon, that will be 
when ſhe is about a Quarter, or ſomewhat leſs illuminated, becauſe then her 
Light is not fo bright, but that with a Teleſcope ſhe may be obſerv'd to 
pb cloſe by, and ſometimes over ſeveral fix d Stars, which is about four or five 
s before or after the Change: Or elſe at any other time, when the Moon 
paſſes near or over ſome of the bigger ſort of fix d Stars, ſuch as of the Firſt 
and Second Magnitude; which may be eaſily calculated and foreſeen :- Or beſt 
of all, when there is any total Eclipſe of the Moon; for then the ſmalleſt Tele- 
ſcopical Stars may be ſeen cloſe adjoyning to the very Body of the Moon. 


4 Method for XXXIX. 1. Eclipſes of the Moon are obſerved for two principal Ends: 
obſerving Lunar One Aſtronomical, that by comparing Obſervations with Calculations, the 
| Epi Theory of the Moon's Motion may be perfected, and the Fables thereof re- 
N. 22. f. 388. formed; the other Geographical, that by compari themſelves the 

"So Places, the Diffe- 
rence of Meridians or Longitudes of thoſe Places may be diſcerned. 

The Knowledge of the Eclipſe*'s Quantity and Duration, the Shadow's Curvi- 
ty and Inclination, c. conduce only to the former of theſe Ends. The exact 
Time of the Beginning, Middle, and End of the Eclipſes, as alſo in total Ones, 
the Beginning and End of total Darkneſs, is uſeful for both of them. 


But 
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But becauſe in Obſervations made by the bare Eye, theſe times conſiderably 
differ from thoſe with a Teleſcope; and becauſe the Beginning of Eclipſes, and 
the End of total Darkneſs, are ſcarce to be obſerved exactly, even with Glaſles 
(none being able clearly to diſtinguiſh berween'the true Shadow and Penumbra, 
unleſs he hath ſeen for ſome time before, the Line ſeparating them, paſs along 
upon the Surface of the Moon:) And laſtly, becauſe Re ipſes, the 
Beginning and End, and in total Ones of ſmall Continuance in the Shadow, 
the Beginning and End of total Darkneſs are unfit for nice Obſervations, by 
reaſon of the ſlow C of A ces, which the oblique Motion of the 
Shadow then cauſeth. For theſe Reaſons I ſhall propound a Method peculiarly 


deſign d for the Accompliſhment of the Geographical End in obſerving Lunar 


 Eclipfes, free (as far as is poſſible) from all the mention'd Inconveniencies. 
For, Firft, It ſhall not be practicable without a Teleſcope. Sconaly, The 
Obſerver ſhall always have ty, before his principal Obſervation, to 
note the Diſtinction between the true $ and the Penumbra. And, Third- 
h, It ſhall be applicable ro thoſe Seaſons of the Eclipſe, when there is the ſud- 
deneſt Alteration in the Appearances. To fatisfy all which Intents, | 
Let there be of the eminenteſt Spots, diſpers d over all Quarters of the 
Moon's Surface, a ſelect Number generally on, to be conſtantly made 
uſe of, to this purpoſe, in all Parts of the World. As for Example, Thoſe 


which M. Hevelius calleth, A. Sinai, M. Etna, Ad. Porphyrites, M. Serorum, - 


Inf. Besbicus, Inſ. Creta, Palus Meotts, Palus Maræotis, Lacius Niger Major. 
Let in each Eclipſe, not all, but (for Inſtance) three of rheſe Spots, which 

then lie neareſt to Apo jour obſerv'd, when they are firſt rouch'd 

by the true Shadow]; and again, when they are juſt compleatly entred into it; 

and (if you pleaſe) alſo in the Decreaſe of the Eclipſe, when they are firſt 

berg ads ef D i 8 
oments of Time (that being in thi 1 main Imporrance) let t 

be taken nd of mat 


fix'd Stars; on this ſide of the Line, of ſuch 


3 lie between the e/£quator N 77a, Of Conan 3 but beyond the Line, of 


ſuch as are ſituate towards the other 
Time of Obſervation are about four Hours diſtant from the Meridian. 


ropick, and in all Places of ſuch as at the 


2. Eclipſis Lane, Die 29 Of. An. 1697. Obſervata eſt Roterodami per Te- 3, M Ja. Cif- - 


leſcopium quatuor fere pedum Pariſienſium Oculari Convexo, in cujus Faco w 


236. 


erant Fila Quatuor, ſeſe in Axe interſecantia ad Angulos Rectos & Semirectos, . 
ad Phaſes dimetiendas, Macularumque Lunarium ſitum determinandum hoe Vid. intra. 
Teleſcopium impoſitum erat Fulcro habenti Axem ſitu parallelo Axi mundi con- 9 LIV. 2. 


ſtitutum, ut poſtquam ad Lunam directum eſſet ad unius Phaſis Obſervationem, 
poſer ad alias Phaſes obſervandas per Lunæ Semitam ad Occaſum revolvi. Ita 
autem primo dirigebatur ad Lunam, ut eo immoto ee Lunæ Limbus 
Borealis ſuo Motu ad Occaſum raderet unum ex his. Filis, quod ideo Parallelum 
dicimus, licet ob Motum Lunæ in Declinationem Motui Lunz ad Occaſum 
multo celeriori commixtum non nihil ab Æquatore declinaret dum Lunz diſcus 


in reliqua tria Fila ſucceſſive incideret. Horum trium Filorum intermedium An- 


Rectos cum Parallelo efficiens, Rectum „ N & Verticale appel- 
5 4 Reliqua duo Obliqua, quorum Primum dicimus in quod prius Luna in- 
cidit, Secund 


N. 127. 


um Obliquum in quod Luns incidit poſterius. Initio Eclipfis, 
quand2. 


Fig. 128. 


R, & in orbita CA, 


* — "a N 
( 3 2 ) | 
, bd * 7 * 


Lune Punctum Borealiſſimum nondum in Umbra erat Immerſum, il 


lud Filo aptavimus Parallelo. Deinde poſtquam tale Pu Umbræ Immer- 


ſum eſt, eidem Filo aptavimus Auſtraliſſimum Lunæ Punctum. Unde factum 
eſt ut quod Filum initio fuerat Primum in aliarum Phaſium determinatione fuerit 
poſtremum, & Primum evaſerit quod Hoſtremum fuerat initio. Cum autem Lunz 
Limbus Filum Parallelum percurreret, Lunz Centrum intelligebatur deſcribere 
Lunarem Semitam huic Filo Parallelam, quæ ab aliis tribus Filis ſecabatur. Por- 
tiones autem hujus Semitz ſupponuntur proportionales Temporibus, quibus plas 
Lunz Centrum percurrit, inæqualitas enim Motus Proprii univerſali Motui im- 
mixti exiguo Tempore irꝑperceptibiliseſt. Cum 2, wi Lunz Limbus Parallelum 
percurreret, obſervabatur beneficio nne Pendulo inſtructi, & diebus præce- 
dentibus ad Splem conformari, Tempus adventus Lum 

Lunarium Corguum ad hæc triaFila, & deprehenſum eſt dictæ Eclipſis tempore 
Lunæ Diſcum tranſire per Filum Rectum, 2, 240 per Fila vero Obliqua 3'. 24”, 
ideoque Semidiametrum Lunæ tranſire 25 Rectum 1“. 12. per Obliqua ve- 
ro 1 42. Differentia utriuſque Tranfitus exiſtente 30”, Hinc obſervato uno 
Appulſu Lunz. ad quodvis horum Filorum, vel uno Egreſſu, dantur omnes 


+ I, 


al1adreliqua Fila. Semidiameter Lunz AB, jacens in. Lunari Semita ABCDEF, 


. - pertranſir, per ejus punctum quodlibet dum Centrum A percurrit ſpatium ſibi 
æquale A B, ut alia Semidiameter A K, Angulum Rectum efficjens cum alia 


recta Linea N C K ad punctum K, in quo proinde Lunam continget in K, ab 
ejus Semita declinans Angulo K CA, tranſit per ipſum Filum CK, dum Cen- 


trum Lunz percurrit AC, Hypothenulam Trianguli Rectanguli A KC : eſt- 


| | THY II 1 rr I. . * 1 
que Tempus ranſitus Semidiametri A B, per Filum perpendiculare Lunam 


contigens in B, ad Tranſitum Semidiametri AK, per Filum Obliquum NCK, 
ut AB, vel AK, Sinus Anguli A CK, ad AC, Sinum Anguli Recti, five 


Radium. Filo igitur N C K, faciente cum ſemita Lunz Angulum KCA S.. 
mirectum, & Angulus KAC. in Triangulo Rectangulo, Semirectus erit, idcoq; 
 Latera CK, KA, zqualia, erit Tranſus Rcctus ſecundum A B, ad Tranſ- 


tum Semidigmerri; A K, per Filum Obliguum N K, ut Sinus Anguli Semi- 
recti, ad Sinum Aae Recti, ut 70% ad 1000, five ut 72”. ad 102 “/. vel 
17“. 42", fere, ut obſervabatur, Lunaris Centri Semita exiſtente A H, Lunæ 


Semidiametro ipſi perpendiculari A M, ducta MN O, Parallela ipſi A H, 


"Ip congruet Filo quod Lunæ Limbus motu ſuo ad Occidentem radet, quod 


ſecabitur ab Obliquis NC K. N G1, & à Recto. NE P, in puncto N, qua 
tranſit Axis Teleſcopii ; facietque cum his Filis Lunaris Orbita duo Triangula 
Rectangula NE C, N E G, quz ſupponuntur habere Angulos Semirectos 


ad puncta N, C, G: $unt ergo Similia & AÆqualia, habentque Latera CE, 


EG, EN, Æqualia Semidiametro Lune A M. Si hinc inde ab Interſectioni- 
bus, C, & G, accipiantur in Filis ipſi Semidiametro æquales C K, CS, GI. 

X. CF. GD, GH, zquales CN, & jungantur & K, FS, 
DR, HI, erunt ipſæ omnes æquales inter ſe, efficientque ad Fila Angulos Re- 
ctos ad K, 8, R, I. Quare Centro Lunæ exiſtente in A, Luna. Tanget Pri- 
mum Obliquum in K, & poſtquam Centrum Lunæ venit ab A in C, ejus 


Semidiameter congruet Liner C E, ideoque Luna tanget Filum Rectum in 


E. Poſtquam autem Centrum Lune venerit ab A in D, tanget * 


ventus Lunæ Macularum aliquot & 


17 1 n e 


( 303 ) 
Obliquum in R. Eſt autem AD, is Diametro Lunz, nam cum GD fir 
æqualis CA, addendo DC, babebitur A nw OC qui quidem eſt Diame- 
tro Lunz æqualis. Sed cum GD fit _ > ſi ab his auferantur zquales 
n 7 Gps. en 
primo Secundi Obliqui in R, ad Contactum um Prim Obliqui in 8; & 
poſtquam Centrum Lunæ progteſſum fuerit in G ad diſtantiam 
unius EG, Luna con Inno Fihum Reum in E. Luna Centro 
2 G in H, ipſa cuſcim no Secundum Obliquum in I. Seen ance 
ſiru Reo Lune fi 2 (28 ut obſervatum eſt. Et, 
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1 42 | 
n * . 1 42 0 2 | 
Centrum pervęniet in D, & continget 1*. 2 Obliquum in R z 244 30 
Lunæ Centrum erit in E, Filo intermedio Perpendiculari - 2 54} 0, 30, 
Centrum perveniet inf: Sc continget ultimo 1Obliquum in $ 324 O 42 
Centrum erit in & continget Ultimo Rectum in E — 4 1 


Ei tandem in \& continger ultimo 2 Obliquum in 1. 2 1. 
Hine > nc organ ut 1 Oblerxrons in hac Eci pf. intra 


res, Maculas arine; COME: —— — Lunz & 


tudinem — ; precedent : & TranſitusRectus Maculz compara- | 
tur cum Obliquo ad e viæ Ma- You | 
culz à Semira Puncti Borealiſſimi vel Auſtraliſſimi radentis Filum Parallelum. | {| 
Cum enim via Maculæ ABC, Parallela fit viz Marginis DEF, eoſdem cum | 
eee Rectos ad B, unde Angulus | 
u A, quali elt Angulo adC, & Latus BA, 2qualeLateri, BE. Laticudini ble. | 
ale Ba Flo FEB. Data autem Longitudine & Latitudine Maculæ datur 0 | 
ejus Situs in Luna. Deſcripto quippe circa ipſam Quadrato cujus Latus AB, Fig. 130. | 
intelligatur congruere Filo Parallelo, & fir diviſum in tot =quales partes —_ I 
Scundis Luna per n Latera vero A, BD, ipſi Filo pe- | 
E uniliter. partes quales dw, umpta.in.Þ 7 „ | 
Longitudine AE, CF; & Dag, FE, & in Perpendiculatibus Latitudine AC. | 
BH, quam æqualem dicimus viz — . Rectum & 9 den. we 
minatur Situs Maculz M, in communi 

Quod ſpectat ad Lunæ Cornua in Ee „ e ks — 1 
gitudine, modo ſciatur quo in Semicuculp Auſtrali vel Boreali ſint. Ut Comu 
L per Longitudinem AE, vel CEF, recta quippe EE, Lune Marginem ſecat 
i duobus punctis L, & I, quorum unum eſt - in Semicirculo Boreali, alterum 
in Auſtrali. Poteſt etiam determinari ſola. Latitudine AK, vel BM, modo ſcia- 
tur quo in Semicirculo Orientali vel Occidentali fit Punctum I. Ex Lineis au- 
tem I. itudinis & Latitudinis illa. exatius Situm Cornu determinat, quz 
| propior. eſt Centro; ut hic punctum I, exactius determinatur Longitudine quam. - 
| Latitu- 


Pg. 129. 


. 
Latitudine; è contra Punctum O exactius Latitudine Longitudine, id. 
que ob minorem Obliquitatem Lineæ rectæ ad — qua efficitur 
ut · exigua variatio Diſtantiæ magis ſit in Circumferentia ſenſibilis. Alla rati- 
Fg. 131. one per Obliquos Tranſitus determinatur Situs Macularum & Cornuum Lunæ, 
ſi Linea AD, Parallela Semitæ Lunari N er Marginem tangenti, fiat 

Diameter quadrati Lunz Circumſcripti quæ dividatur in tot æquales 
quot Secundis Luna per Filium Obliquum pertranſit, ut in hac Eclipſi in par- 
tes 204. Hujus Quadrati duo Latera A C, BD, Primum Obliquum repræ- 
ſentabunt, utpote illi Parallela, reliqua A B, C D, Secundum Obliquum, 
To ſumpta autem Differentia inter Tranſitum Marginis Præcedentis Lunz & 
: Maculæ M, per Obliquum, in Secundis horariis ab Angulo præcedente ab 
ab eodem Angulo A, differentia inter tranſitum Marginis præcedentis K, & 
Maculæ M, per Secundum Obliquum A B, ut A V per punctum V, ducatur 
Recta G VH, Parallela Lateri A B, repræſentabit Secundum Obliquum ſe- 
cans Priorem in Punto M, ibique Situm Maculz determinabit. Eadem 
ratione determinabitur _ Ca E, per Differentiam ipſius Tranſitus & 
Marginis per Primum Obli ſum in Di i ut AT, Situs Cornu 
H, per — tiam ipſius Trmſius — — A B, ut AV, 
& ducta per V, Recta GH, Lateri A D, modo ſciatur ſitne Cornu 

in Semicirculo Præcedente aut Sequente. © 


An Eclipſe of the XL. The Tables did not indicate an Eclipſe of the Avon, July 27. (N. S.) 
—— 1665. 0b- 1665. but tho the Sky here was very clear, yet the Moon was not at al 
zick ; by M, He- obſcured by the true Shadow, but entred only a little into the Penumbra, 
velius. N. 19. -wherein it continued 507. The Beginning of 1ts touching the Penumbra did 
pet then almoſt happen, when Azuila was elevated 36*. 187. 


4s e XI. In the Eelpſs of Fane 16, (M S) 1666, the firſt uc of 1 Dy 
Nest, 45“. Appear d in the Moon's Altitude of '2* 30“. when the greateſt Obſcu- 
1 ration Was already paſt. The End fell out 9. 277. about 1200. from the 
Nato 5. Tenith Weſtw al. 2 


An Eclipſe of the XLII. Die 29 Sept. (Sr. N) 1670. mane Initium hujus Eclipſis incidit 20. 

Moon, Sept. 19: 22, quanquai id ipfam vir ommino accurate'obſervari potuerit, ob Umbran 

Hevelius = Terre Dilutiſſimam: Siquidem, durante Eclipſi, tota Umbra adeo Tenuis erat 

N. ei. . 03. atque Diluta, ut omnes præcipuas Maculas per cam, meo viginti pedum Tu- 
bo, quin & brevioribus, optime conſpicere potuerim. 

Maxima ejus Obſcuratio incidit 36. 507. Finis vero 5*. 217. Tota itaque 

Duratio fuit 2. 59“. & Quantiras vix amplius 9 Digitorum. Circa Medium 

hujus Eclipſis 30. 400. Stellulam quandam Incognitam, ac ſolo Tubo conſpi- 

cuam, à Luna circa Lacum Nigrum Majorem tectam, clariſſime conſpexi; 

ſed exire eam non deprehendi. Deinde finita Eclipſi, jucundiſſimum quo- 

que obſervatu erat, bina Luminaria fimul ſupra Horizontem videre. Nam 

1 Luna occideret, Sol oriebatur. Cætera notatu digna ex particu- 

i hoc Typo deprehendis. | 3 
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Phaſes Tun. 
Teleſcopio ob- 


l 


Altitudines Obſervatæ. 


. 


Caudz Cygm 50%. 54. 
Caudæ gui 50 25 | 
nw K. 26 39 
Pollucis . 27 16 


6 


{ 
| 


Temporaex 
| Altitudini- Animadvertende. 
| bus CorreR. | 
h EW TS _ 
12 8 34 | | 
12 11 32 
1 28 56 
133 171 
2 10 © 
2 23 © | Cæpit Eclipfit in 4} )zſup. 
circa Sin. perb. 
2 31 © Umbra Sin. Apollinem, & M. 
| Porphyr. Stringebat. | 
2 36 ol Lacus Niger liſaj tegi incipieb. 


——— — —— — — — — 


I 2 41 40 | Umbra ad If. Corſicam per- 


2 45 50} venerat. 
2 49 © | Pal. Mzotis&&M. Ana plane 


b K. 


l 0 tecta. 


How Inſ. Besbic. & Inſ. Macra 


0 Inſ. Rhodus tecta. 


9 
44 
5 
3 8 15 Inf. Melos v5 reg incipiebat. 


O 
O 
30 


ape — ...c7., 


„ * 


= Oo — 


(Jes) 
1819 Dig. | o| Max.Obſcuratio Leb. & 
Y [ 47 M. Aber. — | 

199 Paulo min 3 51/10] Pal. Maræotis ſub Umbra 
ole: 3 57 o| Section SubGiteb.0 | 
21187 4 1.40 

_ OF — . — — — s — — — — 
2283 fere. * 4 6 © | | 

| Polluc. r. 49. 50. [4 10 28 

23 $ paul. plus. | 4 11 © Inf. Melis & Rhodus umb 
. 2 14 17 20 exlverant. 
— — 4 — 
„ 54-22 25 M. Porphyrites Aluſtrart inci- 
q piebae. | 
266 N 4 27 35 Umbra AH. Etnam jam reli- 
27 [& ſere.. 4 33 40 querat. 
2852 $a 1 < 4 37 37 milk 

- * 5 6} PIR ay bal 
2914 0 n 4. 44 46 . 4 rgentar. &. — &5 ic. 
130 4 Dig. 12 -14 FO | illuſtrabantur. — 
131131 6 4 54 © 

32124 , o 4 57 © SETTER 
3323 fere 5 1 23 Umbra t andere L Caſpian 
34 1 = 5 49 * ranſierat. 
35 Lig.. „5 744 | 

| rdis N 259%. 48. 5 10 50 

I Finis Eclipſe} ' [5 21 25 Finis = Riphai Montes 
4 enumb. F - , ＋ 24 — be rr 

| avi 1, 54. 5 28 _ N . 


At 8 
uur. Street. ib. 


Dr. Hook. 


2 — 
. _ 


 Capit'Emergere-ex Umbra, 
Fims, Artiaro Alto 165. 30, ſive 8". 16. 200. Vide * Me- 
dium Eclipſis a 6 28.16: 


"_ 


ex 


— 


| geld: XIII. I; Sept. 8. 167 1. Circa Horam 
Noon, Sept. 8. 


167 l. arEcton; 
by Mr. Palmer. 


* u. 76. p. 2272. 


2. The Emerſon: Alt. ofithe 
The End of the Eclipſe, Alt. 
"I 3. 7.27% | I firſt obſerved. the Moon Eclipſed 

A772. 2296. enlightned, the Total Darkneſs being already paſt. 


* 


ſextam veſpert. Luna er. 
debat totaliter Obſcurata EFonie in Comitatu Northamptoni ano. 


Centro Ene Abo go. 35, five 5. 16 


upper Edge of th D. 


'-th, 7 
10 307 21 
16 2018 2 
when it 
The de pad 


through the middle of _ called by Hevelius, M. Porphyrius. 


7 5.49 


('307*) 


. 49. The Shadow paſſed through the middle of M. Sinai, through 


the middle of the Eaftermoſt of the three Lakes called Mare Adriaticum, 
and juſt touched the Ridge of the Appennine Mountains. 

7. 54. It paſſed the middle of the I. Besbicus in the Propontis. 

$8". 0+. It paſſed through the Streights of the Pontus Euxinus, at the 
Promontories Acherufia and Ariſtes. | 

8". 6%. It touched the Palus Mzotis, which Palus Mzotis was then di- 


ſtant from the Limb of the Moon, next adjacent, one third part of its 


ſhorter Diameter or Breadth. 

8. 17. The Shadow went off the Body of the Moon upon the inner 
moſt Limb-line of Hevelius s large Chart of the Moon at the 29 Diviſi 
juſt without the J. Major of the Caſpian Sea. The duskith Penumbra | 
not the Limb of the Moon quite without ſome kind of Darkneſs till 8*. 
29 ; at which time I found that that ſide of the Moon which the ſha- 
dow laſt left, was full as light and clear as the other. 


About four or five Minutes after the Shadow was off, I ived 


a faint Repreſentation of Colours upon that 


Moon, which was moſt affected with the Penumbra, ſomewhat reſemb- 
ling the Colours of a faint Halo about the Moon; this grew fainter and 


fainter, and after a few Minutes was no more Viſible. It did not ſeem 
to be cauſed by any Clouds or Exhalations in the Air, the Sky near the 
Moon being very clear, and the ſaid Colours not a ing any where, 
but upon the — of its Phaſes. Poſſibly it might be cauſed by the 


Exivit Luna ex Umbra e regione Petræ Sugdianæ, Hevelii, 

' 5. Hora 8. 30. Per Nubes Dehiſcentes, ſatis tamen craſſas, Lmam 
fub obſcure animadvertimus, & quidem tanto Lumine jam imbutum, ut 
dixifſes Eclipſin jam eſſe præteritam. Exinde certum erat, Totalem 
Obſcurationem jam minimum eſſe eo tempore præteritam, imo aliquanto 
adhuc citius: Siquidem Lunam Rurſus adeſſe nos omnes per Nubes illas 
fatis dilucide deprehendimus ; Sic ut Eclipſis in Cælo ultra dimidiam 
horam citius ingruerit, quam Kepleri Calculus id indicaverit. 8b. 34. 
mum ad integrum Digitum animadverti jam extra Umbram {eſe 
extricaſſe; & denuo 9d. 41. ad 13. Dig. Lumen Lunæ jam excre- 


ville quantum id dijudicare £irciter dabatur. 


Rr2 6. Eque 


M. Bulliald 
In. 76. p. 2273» 


N from the Sun through the Atmoſphere about the 

4 N 2 
4. Obſervatus eſt Enis, alto Arcturo ad occaſum 13 41 | ; 
Hine datur nis Obſervatus | 8 29 16 | : 
Fins Peuumbre alto Arcturo | | 9 
n | , 12 56 
Unde datur 8 33 40 
Obſervata eſt. Mos tota extra Umbram 8 24 16| . 
Alto Arcturo 9 | | 14 26 0 
Correc. Ly | 52 114 23 551 


At Dantzick; 
5, M. Hevelius. 
n. 78. p. 3028. 
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2 7% C. nos hic ac Hevelius, Gedani, Calculum Rudolphinum in nupe- 
1. 8 d ra Eclipſi aberraſſe deprehendimus. Emerſiſſe enim jam Lunam ex = 


bra Terræ ante horam nonam etiam hic vidimus. 


i 


- AnEclizſe of the 


: _ an. 1, — 5 1. Initium veræ Umbræ 5 22 
1074-5. AF Immer | 6 19 
DrHook-n, Pune [7 58 
111. p. 237. Finis veræ Umbræ 8 58 


The Penumbra was ſeen to continue near half an Hour before ir 
wholly quitted the Body of the Moon. 
Ar Derby; By 2. Mr. Flamſteed obſerved the Beginning of the Entrance of the 


Mr.F true Shadow h. 5. and 19. 

. | ; | | 0. , h 9 1 
os by 3. Nitium veræ Umbræ Alta Capella 52 265 32 29 
- 7+ "oi Immerſ. Alta Capella 62 816 33 34 
| Emer. Alt. Cap. Pollucis 43 468 9 30 
Fin. veræ Umbre, Alt. Sirio 120 47 9 10 0 


At Paris; by 4. At 5. 12“, in the Evening, in the Royal Obſervatory, they began to 
elder — ive, that the Oriental part of the Moon, by little and little loſt its 
Roemer. 16. Light; ſo that at 5*. 25. they ſaw a manifeſt Penumbra ;- then at 5". 32. 
p-238.n.112. co”, the Limb over againſt the Spot called Hevelius grew ſo dark, that 
* they all agreed, that this was the true Beginning of the — e. At 8b. 7. 
one of the Obſervers believed the Emerfon, another at 89. 8. and the 
third at 8b. 9. 30". but afterwards conſidering the Emerfion of the firſt 
Spots, they all eſteemed it at 8". 8'. At 7b. 21. the Southern Limb of 
the Moon was come cloſe to a Teleſcopick Star, at 90. 9. 200. another 
Star yet leſs than the former, came out of the darkeſt Side, almoſt over 
againſt the Spot Langrenus. At l. 9. 400. all the three Obſervers agreed, 
that the Moon then came out of the Shadow. The Diameter of the Moon 
being meaſured before the Eclipſe was of 32. 15 =o | 
The Times were noted by great Pendulum Watches, that had been ad- 
juſted by the Sun the ſame Day, and that were afterwards verified the 
next Day: Beſides that, before the Eclipſe at 40. 45. 1". by the Watches, 

the Star Capella was 45 Degrees high towards the Eaſt. | 


— 
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The firſt Limb of Copernicus, ts 
The middle of Copernicus. 


Pitheas, or Hiera Inſula. 

The ſecond Limb of Copernicus. 

The firſt Limb of Timecharis. Corſica. i 
The firſt Limb of the Sinus Medius ZEftunm. Alriatick Sea. 
The middle of the Sinus Medins. 


The firſt Limb of -7jeho,or Sinai: and the firſt Limb of Plaro, 


The Center of the Disk. 


o | Betwixt Alcuin and Taruntius, 


- or-the Lacus Niger Major. 
The ſecond Limb of Plato, and the middle of Becke. . 


The middle of Manilius, or Mons Besbicus. 
The middle of Menelaus, or Byſantium... 


Dim fius Areop, or Mons Amanus. 


Plinins, 
Pitruvius. 


' Endymion, or Lac. Hyperder ſuperior. 


Promont, Heraclium. 


The firſt Limb of the Caſpian 2 Mare Oiſium. Palus Metis. 


| The middle of the Caſpian Sea. 


The other Limb of the * Caſpian Sea, 

The firſt Limb of Langrenus, or Inſula Maj. 

The middle of Langrenus. 

Total Immerfion, betwixt Langrenus and the Caſpian Sa. 
Firſt Emerſion, towards Grimaldus. 

The firſt Limb of Grimaldus. 

The ſecond Limb of Grimaldus. 

Merſennus. 

Herigone. 


The middle of Ariſtarchus & the middle betwixt Herigone &. Morin. 


The middle of Ke 
The firſt Limb o 
The ſecond Limb 


6 or Loca Paludaſa. 


Ticho. 


cho. 5 


Phaſes, 

—ů— ——— — —m—m_m——_ TB 
| »-2 7 

Beginning over che Spot, Heveline [i>e 2: 268 

The firſt Spot of Grimaldi. Palus Maraotis, D 

> | The ſecond Limb of Grimaldi. 

The middle of Ariſtarchus. Mons Fru. 

Merſennus. 

Heri gone. 

Heraclides. 


> 1 


. 


| | Time. 4 ' © "I ——— — 
| E v0.4. AG — — — — 3 
s 34 5 The middle of Copernicus. | 
8 35 35 | The ſecond Limb of Cpernicws, . 
$ 36 10 [OREN ks nan.) to 36g Rn oy 1 
Js 36 30 Heraclides. jo Om. | 
Js 40 The firſt Limb of Timocharis, 
Js 42 35| The firſt Limb of Plato. 
Js 43 45 | The ſecond Limb of Plato. wary 
Js 49 30|'The middle of Manilius. „ | fn 
$ 52 10|Menelaus and Dionyſ. Areopag, © 
8 55 o Poſſidonius. | IF 
8 59 30 Endymion. as) to Cel bags 
9 6 20 The firſt Limb of the Caſpian Sn. 
7 101 The middle of the Caſpian Sea; ' 
9 8 40 The other Limb of the Caſpian Sea, | 
_ 19 9.40 | The EA between the Caſpian Sea and Langrenus, 
* J. Vigilantes n Jurationem tubo 20 Pedum, 
 M.Heveliss. aliiſque præſtantioribus, ad quatuor Fixas (neglectis cæteris minoribus 


3. 113. f. ab. quas optime etiam conſpiciebam) inter quas Luna eo tempore verſaba- 
tur, direxi. Ab a Stellula vix quatuor minutis Limbo ſuo Inferiori in 

&, diſtabat; tres vero reliquas, utpote b, c, & d, Luna corpore ſuo om- 

nino texit. Ex omnibus autem his quatuor inſignioribus Stellulis, non 

| niſi unica c ab Aſtronomis hactenus obſervara, Globiſque adſeripta eſt; 
nominatur Jrformium inter It. & S Suprema a tergo, Polluces ;. cujus curſus 
cum ingreſſu, via itnieraria, atque 59 imprimis probe notandus. 
| Quigpe ex-wjus generis obſeryationibus, multo proclivius datur Mo- 
tum Lunæ redintegrare, ejuſque Nodos Latitudinemque reſtaurare, 
quam, meo quali judicio, ex nudis Solis Eclipfibus. Stellula b, ad mon- 
tem £own circiter tecta eſt, & d ad ipſum Limbum Lunæ Inferiorem; 
. Hlla per Sinum Sirbonis, I Rhodum, & S. Athenienſem ; hæc vero per De- 


2 Porpus Macular Un- 
bre Sectiones, 


. 
' ' 
ö — 
— — — — —— — , 
| 
LC —_—_ Y 
; X 


1 28 Penumbram Luna ſubiir | 
Initium Eclipſeos. Incepit circa 5e. a puncto Nadir i 

rtum verſus. E 
Paludem. Mar avtidem at- Tempore Initii, Situs Sigaricus,|_ 


-— tit. _- . Besbiea & Inf. « 3 
I alas Alara mnino⸗ WWW ' 


* 
1 0 — * —̃ — — 
: : * — — 1 
- „ „. . ® 1 OY : p 


1 I -|SeftioUmbrep dee 


* 1 Ti „ ine aer 

Mons Porphyr ites tectus. | Per Loca P eee ; 

* 5 * ON TT f ait! tara. 9 
n chli ide Lad AL. Beugen, ber M Pon, 5 

e eee 

„ 5 1— — ' | — —— — — Ev —2— 


ir. Ad Sin;Apollinit, Ii. Fi cariam, ad | 


el Hieran, | 


* tog zin per M. 2 n 
ö W 26 121 1 que Anna. . "OT; 


"I; 1 
— e dae e ee ? 


Forty 2 —_— 


M. Sinai. 


4 yy »- a. 
- 


I OT 


— 
— 


F- 


plum, Libanum, Montemq; Seir. 
ES L. Niger. Minorem, Inf. Besbi- 
cam, M. Ohmpum & Didymum 


5 | 


6312) 


116] 


| 


Scellula a, inipſa-& cum ; Diſtitit a « Limbo ejus i 


IStellula c, ad /ZLacm Merid. ſubiit. 


«3 


Fixa c, diſtitit aLim- Sectio Umbræ tranſiit per MC- 
bo Portumverſus | pathos, Dyzautium & Taurum. 


30, fere. 
5 per Lacum Boryſthenem, Iaſ. Apol- 
loniam, M. Moſchum & Sogdia- 
—_ ' 
| Per Montes — Pro- 
mom. Arietis, Herculeum, per 
Sinum extremum Ponti, Mon- 
temque Parapæmiſum. 
I Per Patudes Hyperboreos, I. Corocon- 
I dametis, MontemqueCaucaſum, 
| Per Montes Ripheos, vs, Patud, Mao- 
tidem, Sinum e 


12415 deb. A 1501 
— —  —————_—_—— 
Totalis Immer/io contigit circa 50*. Limbi a puncto Ze- 
nith occaſum verſus. 


— 


* 


feriori . 4 circit. Minut. 


Stellula 6, ad M. Eoum Tecta. 


Stellula d, ad ipſum Limbum Inſeriorem occultata. 
Stellulac, ;rurſus — ſub Monte ſc. Nevoſo 1 D ad 
20 erit. um erat ju- 
—— An & quidem 2 
pla fere MaximaObſcuratione&5.2 I Feprehende 
ls Tak a a b one ad Mn fre Link da 
puncto Nadir Ortum v | 2 
— 2 — — — 
bY Umbra inceſſit per Pal. e 
dem Funtes Amaros & M. Eoum. 
Per M. Audum, Ajacem & Troi- 


( ——— — 


per M. Penradacbylum, — 


— 


be — & N Lion. 


* 5 490 A » \, e 

| = tals | | | 

\ f\ "4 58 _ 55 | 11 8 
180 ME 

eee e eee ee e 
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Per N. Porphyre = £D+ 5 


2 40 20 "Mons Porphree exiit ex 
N Umbra. dymum. | 
9 36 6121 er Per M. Baronixn, ad I. Sicilian, || 
9 42 1522 M. «me ful ae Promontorium % M.“ 
| | 4 que Ser. 
ne Fer uf: Vulcavian, M. Maſicy- 
a wh | tum Cr NA: 
9 31 24 | Ad L. N is Mens Paſta- 
—_— 1 e 4p 4 & Montes 
hg rien gs 1 e | 
9 56 5o[25 Inſula Besbica nufis pro- Per S. Nigrum Minorem, ad I. 
| diit in Lucem. — per M. Uxerios, | 
— — 
10 5 027 quart” ket ner 1 
10 7 28 Pet pry gre 
err 1 „ e 4 niam, per Heracleum ac M. 
a ub wirt 14 Tancouem. 
10 19 351 Umbra nondum — 
| exiverat. 
10 20 o | Fins Eclipſeos. 
10 23 '©| | Penumbra. Os k 3 4.4 
10 52 58 Altitudo “. 37. 127 
10 1 | Ak. Lavide V. a 52 
11 11 333 B 
6. Obſervatio hujus Eadpte fil modi Such: nam Sole p Enz DP. 
atem exiſtente, per hujus Loci Altitudinem Minutorum tempora in- f 8. 71 refeſ- 
notuerunt : Cztera meo H (quod ne unum Minurum 6a 4e 147. N. 118, 
rt. notavi, ita ut nulli dubio in obſervatione locus. 2. 428. 
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„J . lee 
Moon, Jun. 27. | logs Oſcil- 7 Phaſes. 3A; 
Mr. Halley. hs £20 Multories 


N. 116. f. 371-| 11 1 o0 n ssb gde menſuræ tum à me 
N. 118. 5. 432. 3 11 oo Rurſus Lunæ Di. 3 1912 31 46 (tum ab adjutore Edm. 


Halley. 
1 37 50 Nullum Penumbrz veſtigium : jamque Luna nubes ſubteryo- 
: A 4 lantes ſubiit, ſub quibus latuit uſque 
61 46 40 Dum per earum hiatus Penumbra denſa, vel forfan ipſum 
| | I. Initium apparuit; ſed certus eſſe non poteram. 
7] 1 51 40 E nudibus elevatæ Limbus, notabili ſatis defectu laborare 
Rn 


| 8 fas ectus. 
; I 55 15 Pen t 
[9 1 be 5 tetus. 
102 5 2 primus. 
112 6 00|e£tme Limbus proximus. ; 
12|2 | Partes reſiduæ illuminatæ 2071 ==20'. 38% | 
[13] 2 1 — tubo 8 
pr eats ue) — um capacitatis ej vel 15% a 
1142 17 13 [vie illuminate reſiduæ, 16551027 mo 
152 23 5 | Besbici Limbus prior. 
16]2 26 3 Horminius tectus. 
17] 2 29 00 Au tectus. | 
1802 30 45|Partes illuſtratæ reſiduz 1047 = 10'. 24, 3 
19] 2 35 00|Partes lucidæ reſiduæ 865 = 8 38; jamquetubo lon- 


| jori fixa alia exigua apparuit, Maculæ Capie Longitudi- 
198 _ 5 Latndinem da Lia per cual 


4 — 
202 37 15 Umbra-tegebar occidentale Littus Ponti. . . 
21, 1535 30 9 Limbum primum Corocondometis. 
222 4% 0 Paludem MHevtidew tetigiir. 
232 50 4% tota tecs. e 
2402 56 10 Dubium ad aliquid v tele pee * 
2512 56 55 | /nmerſo: Certe enim Lux primgria Lunam penitus deſeru- 


erat, ſcil. e regione paulo ſuprà Montes Ripheos & cvG 
um Limbi H. $330, . F 3% Limbus ba 
is Cineritii per tubum 2 mY 


7 ED" IE. — 
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Aer à ſeptima FR ee xp — extitit ; & Lucul: 
_ Albicans per totum _ rempus Cuſpides obſcuratæ __ 
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g 39 53 Medium Plum. 
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eſt infidere. ques em edlem poſt Tmmerſionem-d parte; in Um- 


quz ultimum 
bram inciderat, reddebat conſpicuam. Tenuis admodum erat Eclipſis hujus 
Penumbra, nec major quam Size aut e/Erme Latitudo. Palus AMeæoris Lata ap- 


SB; > h. 74 Paris; 
T $5 M. Bullia 


2. Jeitizm veræ Umbræ alta Capella ad ortum I —— 


Umbra attigit Paludem Meor. ene 5 
Inmerſio Totalis alta Lyra ad occ. - | 3 6 


— — \ 


Temp. Theyſw — 


[- — * — TITER, 1 — - 
b. 7 CONT | | By Zo 
1.56.45. Iutium Infra Grimaldus. J᷑4 Pian, 
It 57 20, Per primum Limbum 8 er q N. 
1 58 50 — „ 
145 | | 
147 1 e 
4 15 Initium Gaſſendli. ok. 
4 40 Medium Gaſſendi. ; 5 "i 
-5 30] Alterum Limbum Gaudi. Es TG rnb re” 
6 15 | Herigonum & Seleucum. A EE Op ial 

45 Morinum. 7 | 

; 18 | Medium Kepleri. | 
11 35 | Ariſtarchum & Bullia( uu. 
d . £1 
16 1 late ores TL Ra err = pike "2 N 
16 40 Initium nnn | 
17 25| Medium Talea & PIE 1 
I8 12 1 ik r ei, | 2 
21 45 | Pytheam & r „ 
24 En PIR . 1 
24 53 Heraclidem vel Virginem. 1 0 1 1 ee e 
26 10 Primum Limbum Timochari 5 ie | 1 4 
26 400 Medium Timocharis | * . 
31 . aue . 1 
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1. 438. 


( 31 


[per Alrerum Limbum Pawns. ny 
|Promontor. inter Con/orinum & Badem. 


— —ͤ 
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n 


tunc diſtabat a Limbo Occidentali circiter 3 ſuz Latirudinis 
Totalem dignoſcebarur adhuc totum Corpus Lune. 


— 


Inter Cuſpides 2085 = 17'. 16”, 

Haæmum re tetigit. 

Hæmum certe teti 

Cuſpis dexter a Mareotide 1235 = = 1I0', 144. 

Partes Lucidz circiter 2800 = 23. 11. vel paulo forſan 

| amplius; difficile enim erat admodum, Umbræ verz Temi- 
nos, per Aerem Vaporibus faxdarum,, definire. 

Umbra Macræam. 

Inter Cuſpides circiter 2288 = 18”. 57 


Finis : Limbus enim apparuit, & 1 eben in rotunditate 


Lunz deſiderari. 
Limbus admodum dilucide r conſpectus. 
; Eclip fin referebat.. 


Penumbra, quæ nudis Ocu 


> # capta diameter 3757 = 31'.. 5.7. ET vi Gil cer; 
wha, 7 haud Mat A INT I abeſſe putem. oy 


Etiamnum, & poſtea, Limbus ab 91 cc Obſcurir vi- 
| _debarur ac alter. Tt 


= W % 


* 177 


Corfica a Limbo ) æ Nee 0 = * 77. 


Limbus 


1, Bm e en en r 2 = 


(317) 
Sine Limbus Remotior à Lune Proximo 555 = 48 , bona, 
Lau Nigri Majoris Medium à Limbo 452=3 45 
Notavi præterea, quod. Umbra ſemper — diſtinctior 1 ad Cor- 
nua, quam alicubi in Facie Lunæ: 2 vel paulo ante, . 
Cornua fuere Horizonti Parallels. 


Tunc etiam P ves, & Lacus Niger Major, zqualicer ex Umbra extite- 
re, Longitudinem ſcil. circiter Maræotidis. 


Nunquam tamen en fu n alte vero illum in 
8 TM 


In ſumma Eclipſi ad Cſcam fere Umbra it; nunquam tamen cam Y 
ertinctam vidi, ſed alte adeo in Penumbta i ut ægre eam potuerim 
diſcernere. 

Nec N Umbra vera Vnſalam r ee . ſed .Penumba 
ns por IO Pere s 

4". vi non HE AS 2275 ed 4). videre me 

— 4 14 ſed EAR; ©" ah — . 7 17. 


certior factus ſum ex Uo El, c aud in ejus rotunditate deſi- 
derari: tunc Finem obſervatum ſtatuo. 

Exibat Umbra juxta Lum reum Saperiorens manente manente Penumbra, quæ 
Eclipſin nudis Oculis exhibebar uſque 4*. 15 5 ſed Limbus ab Ech 7 
—_ Limbi oppoſiti Claritudinem recuperavit non niſi 4b. 2 8“. vel — 

—— Correcta, ab Altitudinibus Arcturi & Lacide. Corona, 

eng Dr HEY um trium & 2 Radio, captis; quibus, 
ckre aliquando in altera emicantibus, captandis incubui, quories | 
Lunam ſubiere Nubes. 

2. Initinm Eclipſis accidit antequam ad Ihfliuments veni: Quod tamen 4: London; 
Londini in Vico Wintonienſs obſervavit Edmmndus Halleins, cum Lunz Limbus by Mr. Ede. 


48 ee h. | gy" A 
| 39 51 ſunde horam ſupputavit [2 16 
alto eodem 41 r Horizonti Parallela 2 25 
54 12 58 


onus in Vico Wappingenfs, ad Anachoreſm,. ( Angl. the Hermitage) By Mr. Colſon, -, 

ler Basen aliquantulum vidit 2. 17 u 9.25 ont B. 

Umbra vera ipſum exiiſſe comperit, denſa duntaxat Penumbra remanente. 

4+ In hac Eclipſi Duo præcipua à nobis exacte dererminata ſunt, Auedium di Paris, by 

ſe. Etlipſis tempus, ejuſque Magnitudo. Medium deductum eſt non ſolum ex . Cali 4, 
jone Ini, & Finis, ſed etiam Duarum zqualium Phaſium, determi- 0D 

mtu facillimarum, quando. Sil. diſtantia Cornuum æqualis erat. Lunæ ſemidia- 

metro, ante Eclpfin. captæ- 15% 280. Scilicer cum nitixn Eclipſis exilt· 


matum fuerit 2 24. 35% | 
Finus, vero Totals, relicta Penumbra ſimili ac fur in- h. 2H 
determinatione Iurii 4 15 255 
3 1 30 50 
Dimidia 9 55 25] 
Et Eclipſis Medium 3 20 0. 


Sexta vero eee par ti oft 2 38 5 


C's 


ET. 

Atque iterum 14 225 
Intervallum I 24 20 
Dimidium 42 10 
Hinc Medinm Eclipſis( 3 20 15 | 


Intra quartam minuti partem priori dererminationi conveniens. 
In Situ Umbræ & Eclipſis Magnitudine D. Flawſtedio plane convenimus. 
Ab utriſque quippe Noſtrum annotatum eſt, Umbram nunquam ſuperaſſe 
. ron licet is alte in Penwmbram fuerit Immerſus, 
eſt Mons parvus albicans, quem tunc Ariftarchi Comi- 
7 ed wo eo quod ab ipſo ſeu Porphyrize vir diſtet foi Diametro. Ts 
Monticulus Immerſus eſt =o fore Um 5 . 15” 3 Emerſit autem 3", 8, 
25 tot tempore inter) P xima. 
geren annotavimus, in ſumma Echpſi 2 ad Corficam fere 
Er eee cent Gut Tot Margins relictum um interval. 
us termini diſtantia 4 Lunari Margine proximo capta eſt 8 . 17”, cum 
Flanſtedins Inſulæ ipſius paulo remotioris diſtantiam ab eodem Limbo inve- 


porn ou 8“. 39%. Mer mos quoque ſeu etl ery Peninſulam Macran utrique Um- 
ja 


bræ di centem conſpeximus; nos id fieri ccepiſſe notavimus 3. 
28', 15“ & per hore PO Iran 
— r 
2 . Bullial- ] diſtant.a| 8 Phaſe. | e oben i $2 
p. 610. K Venice. 10 | | —_ 
0 : . g © , b. 9 0 
139 36 Penumbra tenuis. 14282 6 12 
40 42 |Penumbra cor. add „ bens 7 
—— — — - | 
| 42 30 3 ſenſibile 8 reg. Shows Hyperb. Circa gr. 70.2 23 32 
42 50 Daher fere 3. 2 25 48 
144 25 Umbra attigit Arlantem Minerem. 6 41 
7 28 Umbra paulo ſupra Baronium, ſes Linn 2 56 27 
| occupaverat Macr. M. | 1] ity 
48  56]V. attigere fere Cateuam Atundi. TIO OT 6423 
149 54|U. attig. Montunial. +. 43 12,54 


5o 30 Attigit Simon Peromtic.M Pyram & Med, Pala WI 13 17 41. 


52 7{Occupavit Sinum 2 & Peronticant, atque , 
Premont. Lune. J3 29 


54 52 Leucopesra extra Umbram. BELA 82 woe? 21 
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55 40 | Sinus Peronticus extra Umbram. 


. 3 54 68 
55 48 Su Sagaricus extra Umbram. 3 55 12 
36 17 Sinus Cercinites fere Emerſerat. 3 58 29 
57 16 e 5 38 
58 30| Fins verſus è reg. Mont. Macrocem circa g. 55. I 
——— reg 8355 1 


non exceſſit 3 Dig. 300. vel minus etiam. Ininiam uno ſ primo, vel 
45” anteceſſir tum, ita ut ſtatui exactius poſſit 2b. 227. 30”, Hinc 
| „ ee preciſe 18. 51. 24/7, Quare Maxima Obſenratio contigit 
3", 180. 14“. | 


— — — 
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c 30 30 2 48 48 
36 3 20 8 
39 9013 45 44] 


44 15]4 13 20 Umbra tranſit per 
46 2514 27 36] Umbratetigit Lum Nigrum AMinorem & M.Carpathum.. 
48 3014 41 44|Defiirinregione Hhperborea media ad Aae Hyperborexm.. 

Tota itaque Duratio 1h 52%, 56", e 2 
: 7. In hac Eclipſi probe notandum eſt, quod omnes Seciones nunquim 4. Danrzick; 


Momem Porphyritem omnino texerint, ſed ille per totam Durationem, etiam in pong wag 
ip Maxima Obſcuratione, in ipſo Umbræ Limbo conſpicuus petſtiterit. ; 
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5. 5 ai 
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2 36 40 * 1 Initium Penumbr. Ad Morten Bumi. 
3 8 10 Penumbra denſior. 
3 16 35 Denſa Penumbra. 
3 24 20 | 0 CON Denſiſſima Penumbra: 
Z 30.0 Initium Eclipſeos. I Ad Sinum Apo Hines. 
3 35 25 1 | 2 Per M.Alabaft gv. 
3 42 5 | | 3 | Ad Se Apol. 
3 46 30 6 3d [ber . Bonn, & l. r- 
| Majorem. 
3 52 10 | | 5 [Per 1 Ophinſam. 
3.59 15 : 46 n 
4 741 Stellula diſtabat in] 7 Per AA. Purph. & M. Serr 
| Limb. 3 60. vel 400 
4 11 45 . 8 r porpb. Pr.) &M.Cop 
RR 9 
YA} I 11 
4 26 0 420 Per Pope Lec 
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4 56 20 11 | Ad Siu Apollinis, 21.Chri- 
| | - fo & 4 « Macr. 
5 55 28 3-38 Lucidæ Ty. - 3 
177 33]32 50 — RAS C24 ns 
'15 59 +O | — N 
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Phaſes Lune &: Marne Sande ne 
nominationem Riccioli. ene: 
wy | 24 Infra. Supra. |tam. 
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| a C 7 
| I 24 354 | 

f | | | 7 25 10 
Dizi Nee F 26 1 
4 alas Sms tt 0} 7 28 oo AY 
Initium Endymionss | 54 RN 7 29 20 an] Ac 
| Initium Tagrettt * | 7 30 30 een C4 +734 

| Apgulus Cornuum tum Parlteſo 77* 15” 7 30 44[7 31 16 
 FZRrmars Initium 7 31 . W . 
| Finis Taurentii ſive Capitis Serpents 7 31 40 | 7 

| Hermetts Finis 409 7 8 43 1230 b. 
| Proclu. 7 32 20 Ii 
| Lines wil : [7 32 2917: 33 3 35 10 
| Macula Inferior eee 7 33 14 . 

. 8 | 7 34 24 * 

Acala 5 0 7 34 4 - 
EFinis Langrinic” ert © 7 35 40 Woes | 
| Peninſula in Caſpia 7 37 % eln 
Finis Caſpie 5 5 7 37 5917 37 0% 8 8 
Macula Obionga f. a 7 39 16 W 
Ennis : LEE 
Po mmm r ů— — — 
Hen, Emerſſonis 9 21 30]9 21,30% % - 5 
Gr Rai 9 22 444 D 22 10 
Grimaldi Finis 88 8 9 23 4009 23 44 

Gallileus 9 24 351 el 
| Mare Humorum Jen — 9 28 191 * 

[Schikgrdi Medium MES 7 9 29 oo... e. om wr ns oh 
Ariſtarchi Initium „ 9 29 444 Nen 9 29 41. 

Ariſtavchi Medium | 9 3d 2'975 
f | Ariſtarchus Totus | 9 30 25] 4 1 N 
Gaſſendus Totus 9 31 oo abi 

| Kepleri Initium | [9 31 400% 31 6 
- ol hag 5 71 0 2 12101 ok k TACY 
Fin Inſule Kepleri 9 34 22 5 
Capuanus Totus G „ l 9 34 40 wha. 

Initium Terre Prunus 9 35 43 rig. 

Virgo — 9 37 oo 

Avrea inter Pitheam & Keplerum 9 37 20 

een * n 

2 . 9 37 49 

9 38 30 

er ci [1s 39 do] 38 36 
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— Totus 9 40 n 
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| Lune Diameter „eis iel 3 
| Penumbra notabilis. 
Penumbra denſa. 
Tuitinm. 
Unbrs ad Adee Climarens 
Sinus Sirbonis Incipit. 
| Mareotic In 
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M. Hereales intra. 
Umbra per Med. Beskici. 
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Inſule * 
. Med. Fam Maris. 
px Mir Med. iſle Gans . 
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0 ee e dub. 
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1 58 30 
12 1 30 
2 8 oo 
2 37 30 
12 39 30 
2 40 o 
: . I 2 54 30 
. ae. aL ty ua |; 5 of the ©4j OY 3 I 00 
92 OO Lower | 3 3 
9 31 20 At the U Ear of the (e 3 18 30 
. [3.35 45 
; | þ 3 47 
| To the Center of. the Mos 4 29 00 
| . . a 41 30 
„ of the Eclipſe. \ 13 oof 
I I'The Whole Duration. 3 14 3 
— —— — - 
At 5h. 13/. 56”. the Apparent Abitude of the upper Edge of the Sunz 
was 17/. 1o'/, and that of the Aeon, 19. 17. 30%. (RN 
Tap. java bs Phaſe | Altitm= | Temp. J- 
28 ö Correct At Dantzick ;. 
| a 3 Wc dinos. . by M. Hevelius, 
00 o „ h. / /4. f. f. 160. 
x 1 03|Altitudo Pall. 424 1471 4 48 
2 4 30 Eadem Altitudo. 32 58/2 6 32 
2 9 o Rurſus capta. | 33 302 10 32 
2 45 oo Veſtigium Penumbre. | 2 46 30) 
] 2 53 00 | Pemanbra paulo Denſior. 2 54 © 
2 59 OO Adhuc Denſior. | J oo 
| 3 1 00|[Denſiſima. _ | 1 
3 2 00| H Eclipſeos. i 5 1 
3 6 oo Prima Phaſis. 3 56 3 
3 12 00|Secanda Phaſis. | 3 12 3 
3 14 00|Tertia Phaſis. ö 3 143 
3 20 00| Quarta Phaſis. 3 21 
3 22 30 A Sinai Totus tectus. 3 23 
3 29 00|Sexra Phaſis. i 3 30 
3 43 oO Altitudo Pollacis. 30 003 43 
5 2 oo Centrum Solis Oritur. | 
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3 0 . + * 
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eg, 1 ; 
3 38-Ad Paludes Arabie incedebat. 
| — 71 


IV. Per Inſulam Læraam incedebat ad ipſum M. Sina uſque, fed di- 
ctus Mons Totus adhuc erat conſpicuus. 
N. N ſic ut cotum N. Si Umbra 


VI. . nm rn, ke Inſulam Crerams, yer Mare Mor- 


n XLIxX. 1. Ann. 168 1. Feb. 11. H. 8. 1 Tubs pum ds an 
| — Diametrum 6702 i; 250. deinde diſtantiam Limb ejus Proxim & Lim- 
Mr. Flamſteed. bo Proximo Jareotiai 145 = 00'. 43, '. ſed ejuſdem Limbi Maculz à Lim- 
n. 145. P. 1 bo. Lunæ remotiore 6575 =32'. 48% Hujus etiam Tubi ope Tempora, 
cam Obſcuratio ad Centrum Lune pertigerit, & eum 3 Arcus in 
derben Deficientes vel Reſtitutos fubtenderit, obtinui; & quibus medium 
derivari poteſt, forſan non minus accuratè, —— Fine, 


mene en, collatis. 


11 At” Tempora Phaſum per Herologia 
| IE Ofdlewia corel 
Phaſes. — in Objiromerie | Tales, 
5 . = 2 2 AMribhi. a . Halleio, D.Hayneſo. 
"ag . — — — * . N * 
Fans ad Oram Inferiortm. Nudis Oc 8 48 38 
i Þ 9 48 
De r zz 
Initium. — — — 9 12 32 9 13 4 9 12 18 
Medtum Paludis Aarcoriais tectum-. 9 14 O forre citius. 
Tota Palus tect - — n | 9 74 39] 9 13-48 
| Sexta Pars Peripherie Obſemrata — 9 18 10 | 
Fare Modus. = — 9 20 10 
Porphyrites us — — 9 21 11 
Umbra 5 1921 o* 
Limbus 1 ons Crate de 9 21 32 'Þ 
Otulus Draws.” , — dy ; 9 27 584 1 1 F 
| Legebar Limbus primos Gere ine. | 9 28 22] 9 28 44 9 28 19 
M. n incipit Hiera 3 29 48] 9 30 Te 9 30 12 
Hiera tot. | 18 30 44 
Initium Corfice. — — 9 33 4& © 
Medium Corſice. — N | 9 34 48, 
Sing Mons incipit. — — 9 36 38] 9 37 10! 9 36 20 
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Ingruente Ecligh Umbra erat valde diluta, Limbuſque ejus quaſi Anfractuo- 
Tus, & minime —.— fic ut difficulter admodum ab Initio Phaſes. deter- 
minari potuerint, nec accuratè diſtingui per quas Maculas Umbra tranſibat, 
ſucceſſu tamen temporis creſcente Feloh, diſtinctius omnia ebantur. 
Color ab Initio videbatur ſatis Triſtis, Obſcurus, & Fuliginoſus, ac fi Ecligfs, 

eadem ratione, circa Maximan Obſcurationem, ut illa Anno 7 menſ. April. 
aded ſeſe Obumbraram ſiſtere vellet, quo vix N ee ; {ed res pland ali- 
ter cecidit, ſiquidem Luna cum jam omnino eſſet Eclipſata, Totus tamen ejus 
Diſcus ſatis clart in oculos incurrebat: Color namque ejus tum omnind Ru- 
bidus ſive Sanguineus aut Rubiginoſus erat, qui eouſque bat, donec 
Luna ad medietatem Lumen ſuum recuperaſſet, atque tum rurſus ſatis Obſcura 
| & Fuliginiofa apparuit. ; Hark 1 
hon 5 The Beginning of this Echpſe was obſerved at Liban by Mr. Jacobs at 
J,. 10. 8, 317. p. m. l i 
1 * Eclipſe of L Diffcillima fuerir parvæ hujus Eclipfs obſervatio, propter obliquam Lu- 
the Moon, næ in Umbram Terræ incidentiam, Con HP Tenuitatem, per quam 
Tune 17.9. Limbum Lunæ, media etiam Eclipſi, ſatis diſtinctè cernere potui Par- 
1654. 3t Gree®-res diametri runc ab Umbra vera deficientes, propter confuſos ejus terminos 
| te wo accuratè definire non licuit. Diſtantiam ergo cœpi inter Cp 
2. 10h. F. 689, nitos, circa Medium Defectus, © qua dictæ partes facile deduci poſſint, & 
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LI. Artis proſecto Laboriſque haud exigui erat Tubos, etſi breviores E. 5, 
6 & 7. pedum, aded firmiter 1 ·˖&ò„ö᷑ pe ol retinere, ur — * 


An Eclipſe of 


the Moon, No- 
vember 30. (fl. 


rec diſcernere potuerimus, Phaſeſque omnes exactè deſignare, per quas ni- 687. 
mirum Macuks tranſirent, vel quas 8 Attamen 5 


viribus, quouſque ſevera Tempeſtas atque tranſeuntes Nubeculæ permittebant, 


Initixon Eclipſcas præceſſerit, ita ut vix ac ne vix verum Initium diſcernere qui- 
verim. 88 attinet, hunc in hac Ecligi maxime notandum habes ; 
quippe talem diverſitatem raro admodum in ipſo Colore deprehendi : modo 
enim erat Ferrugineus vel Muſtelinus ; Ingruenti vero Tal Obſcuratione, 
Limbus Lunz circumcirca erat Sublividus, ex parte Subluſtris, & Rubicun- 
dus; verum in Lunæ Medio, quaſi fatis Denſo, & Obſcura Nubecula conſpi- 
ciebatur, ut vix Macuks rectè in Lunæ diſtinguere potuerimus; quæ Nigri 
cantior Umbra paulatim ſucceſſive / verſus Dextram, & Paludem * ot 
vebatur, fc ut circa Initium Recwperationss Lumims tota genuina Um- 
admodum Obſcura, & Nigricans appareret, atque circa ultimam annota- 
tam Phaſin reliqua pars adhuc Obſcurata Lunz, five ejus Limbus, neutiquam 
deprehendi vel minimum potuerit. | 
| Timpas ſee. Alitudines per n 
Notanda. O, D, & har br. Sefti N 
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| Ord. Ph. 


peregi. Notandum imprimis habes, quòd Denſiſſima Penumbra genuinum 78.p. 1256, 
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| | Whence the Middle of this Eclipſe ſhould have ha 
at Nuremburg : the Total Duration 3h 52 30'!, and 


49" 30. 


The Meridian Altitude of the Moon's u 
500, and the Moon's apparent Diameter w 


301 077. 
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Murtxelb tur. According 
bb. p. 14. h. 7 


o Palas Maredtis was all covered. 


9 24 5 


12 


| Eclipſe was at hand. 
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The Penumbra was very Obſcure, and the Beginning of the 
The Eclipſe was Begun, the Quantity almoſt half a Digit, and 
the diſtance 4 <4, Cuſps was about 42 25 the 
Moon's Limb, and Palus Mareotis was juſt all Echſped ; hence 
we may conclude the Beginning about 9h. 2 1/ 30. 

As near as I can was the time of the Toral Immer/im 
into the Shadow, to verify which, the Azimuth of the Moon's 
Center was obſerved to the Eaſt, 41 18/; 2 127 of time after 
the ſaid Irmerſion. 1 

Or 10' 13“ before the Culminatios of the Right Shoulder of 
Orion, was the Emerſion or firſt Appearance of the Moon out of 
the Fotal Darknefs. 

Was the juſt Eud of the Eclipſe, being 2/ 20% before the Cu- 


25 * 


11 30 


mination of Syrius. 


at 11", 18“ p. 1. 
Total Darkpeſs : Ib. 


ww 


Limb was obſerved 63 23' 
lle totally Eclipſed was found 


z. M. Wirtzelbawr made uſe of a Pendulum- Clock corrected by Altitude: 


to his Obſervation, 


| _ 
the M 


of the Ea a about 19 Degrees of the 
oon in — Selenography. 


was the Be 
Limb o 


The Total Immerſion, about the 299th Degree of the Limb of the 


Moon. 
The Moon began ro Emerge out of the Shadow, about the 1 12/4 


of her Limb. 


1 14 30| The End of the Eelpſe about the 295th Degree of the Limb. 


3 By rheſe Obſerva tions the Aiddle of the Eclpſe 


ought to have been about 


11”. 19“. p. m. at Nuremburg, differing but one Minute from M. Eimmar:'s 
Obſervation. | 
The Duration will be zh. 51', and the Total Darkzeſs 1b. 460. 
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. 3 5 An Eclipſe of 
Penumbra Notabilis —— — 1 9 15 doof the Moon, No- 
Barium ob interpoſitas Nubes preciſe determinare haud li- Iden. 19.4686. 
cuit, ideoque incertius pono Eclipſe incepiſſe ad 9". 250. 898 
vel n N ee E. 9 27 oo Molimenx. | 
Umbra ad Paludem -A, — / — | 9 ;8 20| 487.7. 236. 
PTT — — - 9 40 20\* 
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Ad 33 —— — ll. 110 18 ed 
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Emergit M. Aude nes 5. © eons 10 23 oo 
Umbra ad Paludem Marat — — — 10 
Emergit Mar æotis — —— — — 110 52 00' 
Ad Montem Sinai — — — — 1421 38 50 
it Sn 7 , .. —_ TFT 18 
| Finis ipſis — Aer en re . —. III 04 oO 


Meranda. Tempora ſunt Horologii Oſcillatorii ad Stellas fixas rectificäti 

Quæ Afteriſmo notantur Obſervationes, per hiantes Nubes captæ ſunt, a- 
deoque accuratas haberi nolo. Quantitatem hujus Eclipſis ſex puto Digi- 
4orum. | 


LIII, Half a Quarter of an Hour after 7 in the Evening, the Moon aroſe . 
car, but of a deep Red Colour without any Sign of Fele : Ar 7h" the a 222 
Moon went into a thick Cloud, but was again clear at 70. 38“. when the pri f. 1688. 
Under-{ide of this Body of the Moon was Begws to be Gerd in a clear on ha, 
Sky; ſhe being then in the 2 5th of Libra, and G above the Hori- p. 192. 2. 453. 
20n. . Gro i Center.) At 9b. the whole Under-ſide of the Moon was 
Eclipſed, and about 8 after gÞ, it was at the height, or rather ſeemed to de- 
creaſe, At 9; there was {till a third Part of the Moon Eclipſed. 8 
of her Circumference.) About 10". it decreaſed apace, and at 104 there 
was but little to be ſeen : Ar 10". 45'. it was certainly Ended, the Moon 
. being then about 22 High. ; 
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2 | Tranſuns Lune per 


LE cjuidem Corn 3 Margine Boreah, 


Initium Maris Criſs ad 1. Obl. 
Promoneorium Acurum ad 1. Ob. 
Plinius ad 1. Obl. 

AMenclans ad 1. Obl. 

Primus Var ad Papend 

Primus M culare- 

hy 7 ale 

Promontorium Acutum ad Perpendiculare. 
b 
Menelans ad Perpendicuhre. 
r 
Filum Foriz. | 

Cornu Sequexs ad 1. Obi. 
HMenelans ad 2. Obl. 
eee, ede 

Cornis Sequens ad 2. Obl 
Grimalalus ad 2. Obl. 


Sequens Margo ad 2. Obliquum. 
Tranſitus Lane iculare. 
2. Obl. 


Promontorii Acutt Lungimudo 4 Margine Precedent. 
Promontorii Acuti Latitudo 2 Boreal. 


Menelai Longitudo 4 Margine Pracedenre. 
Menela Latitndo 4 Maꝛrgine Boreal:, 


Oe e 


o oo oo Eura nulla 


. 5 Margin Proce 


# K. 


th, x 
A i 6-46 
5 7 8 19 | Margo Sequent ad 1. Obl. 
E 7 9 &4 | Cornu Sequens ad Verticale. 
7 12 22|Umbm ad Adariliuw. 
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B—A [o o 28 Praced. Longitudo > Margine præcede nte. 
E—A o 2 24 r ee inde 4 Margin Saal 
E- Co 1 17 | Cornu Sequentis Le. Maine uſtrali. 
n Phd 
2 1 wt Ea * * 12 
A 7 19 30 Luna Preced, ad 1. Obliquum. 
B 7 21 9|Mago Preced. ad Verticale. 
C 7 21 19| Corn# Preced. ad Verticale. 
D [7 21 FA Preced. ad 2. Obliquum. 
E 7 22 24 C Sequens ad 1. Obliquum. 
F 7 22 47| MAugo Sequent ad 1. Obl. 
= 7 23 9 me gt. Oh 
17 23 31 Verticale. 
II 17 24 40 Sequens ad. 2. Obliquum. 
Woe... =. 
C-B 'o o ro| Comm Precedentis Longitudo > 'Margine Oriental. 
84 0 I 49 | Corn Preced. Laritudo à Margine Auſtrali. 
G—C o 1 50|Eadem Lin. * 


( 343 ) 


| Is Quarta Phaſe. 


\ 


* 


nme e 
5 

wv 

"- 

% 

U 

— 


jor 8e 


' Longi 


C Precedens ad 1. Obliquum. 
Cornu Preced. ad Verticale. ö 
Margo Preced. ad 1. Obl. 
Cr Preced. ad 2. Obl. 
ad ve 1. Obl. 
Sequens ad 1. Obl. 
. 


ca Sequent ad 2. Obl. 


Margo Preced. ad Verticale. 
Corns Preced. Lang. * Margine Præced- 


| © Corn Preced. Lat. d Margine Auſtral 


Differentia Tranſitus Corn Sequentiz inter Obl. 
Cornu Se 1 Varied 
Cornea Seq. à Margine Præcedente. 


In Quinta Phaſe, 


\% 


mT HOOCOUCO S TTHDOHP >» 


: oO . 


3 Preced. ad 1. Obl. 

Promantorium Acutum in Umbra. 

Cornu Precedens ad Verticale. 

Margo Precedens ad 2. Obl. 

Cornu Sequens ad 1. Obl. 

Margo Sequens ad 1. Obl. 

Margo Precedens ad 1. Obl. 

Longit. Obl. Promomorii Acuri q 1. Obliq. | 


8 


Mar jor eq 


Long. Obliq. à 1 obl. ad Long. 3'. 24", 


Margo Precedens 21 
Cornu Praced. Long 


Complemention. 
Idem Complementum. Medium. o 28//, 


| 


ov 


In Sexta 


(. 344 ) 


&: 4 In Yexta Phaſe. . 


} 


/ ; wy 
54 06| C Precedens ad 1. Obl. 
54 44 Promont. Acutum ad 1. Obl. 
54 59 | Cm Praced. ad Perpend. 
55 38] Margo Preced. ad 2. Obl. 
55 $2 | Cornu Preced. ad 2. Obl. 
56 04| Cornu Seq. ad 1. Obl. 

56 36| Margo Seq. ad 1. Ob). 
57 ' 20 Cn Scquens ad Verticale. 


D=—2/24''=L y 53 14\ Margo Preced. ad 1. Obl. 
D- 42 =K / 54 56 Margo Preced. ad P 


A808 


C — K jo oo 03 | o Praced. Long. > Marg. Præced. 
H — K }o oꝛ 24 Lengiudo Cornu Sequentisd Præced. 
1 — & jo or 16 2 2 
B — L. 0 Ol 30| Longitmdo obliqua Prom. ja x, Obl. 
In Septima Phaſs. 
? h--1 4]. 1 EN 
A |] 8 6 58 Om Præced. ad 1. Obl. 
B 8 7 39 Cornu Preced. ad P 
C 1 8 8 1% Ago Praced. ad 2. Obl. 
1 8 8 21! Cornu Preced. ad 2. Obl. 
E 8 8 55 Medium Umbre ad fer. 
F 89 14 | Margo Sequens ad 1. Obl. 
G 8 9 55 | Cornw Sequens ad Verricale 
* 8 9 58, Margo Sequens ad Verticale. 
C--2! 24//= 1385 Wl Wn Preced. ad 1. Obl. 
C- 42 K 8 7 33 A Preced. ad Perpend. 
B — K | © o os Preced. Long. à Margine Præced. 
B — A0 0 41 ; 
I — B | 5 6 f Gm re Lees Margine Auſtrli 
1 Ko 2 zz lc Sequentis Long. > Marg. Præced. 
In Oft«- 


* 
K 


10 0 0 e 00 © © 


4 


n Auſtral. 
T3 922] , 
3 — 


DHA 


Wierrnrn O Oo 


B 1 
0 : 
D 1 
E | 
F 

G 

H 
H—2 

C 

C 

E 
L 
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| 
d 
3 


| 


'Cornu. Precedens.ad 1 Obl. 

Umbra recedit à Pl. 

Cru Seq. ad x. Ohl. 4 

C Precads ad 2. Obl. 

Mango Seq. ad 1. Obl. 

&g. ad Vert. 8 d. £ O! 

Praced; ad Verticale. 

Tranſitus Cornu Preced. 1 

Dimidium Lis. Core Preced. à Marg. Auſtril. 
Cm Pyeced. ad Verticale. 

Longitudo Cornu Preced; & Marg. Præced. 


} Margo Preced..ad 1. Obl. 

Tap — 1: Obliquo. 
Umbra recedit i Sep 

Finis Maris Tr . 


4% Ariſtoreles. 


= # 


22 


LR «ILSS 2 


WE 


OED 


N 


„oss 


2 ww 


32 An 


' 


(ohh 
TOY 
1881 
F. 
* 


19 
22 Finis Marit Gif 
34 


— — 9 EEE 8 
5 47. 44| Diſtantia 2 3 U | 5 54 44 
[54 55 Diſt. » Limb. Orient. à U 35 2530] 555 38 
| 5 51 59] Diſt. 23% 35 0 o| 559 „ 
5 53 40 Diſt. » Limb. Orient. 3 U 35 29 100 6 o 40 
6 12 30 Diſt. 2 a1 . 35 5020]6 6 © 
6 14 3 | Diſt. » Limb. Orient. a 1. 3537 354 © 8 0 
6 37 1 — — 53 
I.  diudicari potuit. 106 6 51 0 
7 12 of Diſt 2 a 5 Limbo Infer. 10 5 7 7 0 
LS — — 1 — on — 
7 17 0 Diſt. 2 a > Limb. Infer. erk. ©Þ ens 0 
| 7/35 ou chee apparuit. 1730 „ 
9 1 0 Venus fat conſpicua. 12 1912 0 
9 15 48 Alti Salix. 1.19 8 0 9 17 20 
9 17 39: | Altitudo Solis. : 19 58 © | 9 19 4| 


LVI. Initium Occuluionis accidie jb, 8/ 27”. — Mc Ger- An Occultati- 
mnicianum. Linea Itineraria, quantum ex ſolo Ingreſſu haud obſcurt colligere 92 of en 
lcuit, tranſiit per M. Eunam, Cemruns ferè Lunæ, per M. 3 M. Err 
Herculis, & ſuperiorem e — 2 n fan- 1671, at Dant- 
tum, fi hujus Anni O . La- vict; by M. 
#4 tectum vidi; Amo nimirum 1630. — 2 „ veſp. h. 11. cum in el n. 78. 
Freto Danico circa Inſulam Humm YOu a Rurſus Anno 1661. Die 3+ . 


Agauſi hic Dauiſci h- 7. 387. 20". Vaſp. 


LVII. Sudo modum Calo, Es es O ere nec non paul pen A Tranſit of 
Jovem, Tubo 20. pedum — Aviditate —— Lr 
Octante noſtro permagno 2 Jovem d Laue 35 % Aich, 
Limbo Orientali adhuc 12 23/ e remotum; Jovialeſque omnes-qua- u Danrzick; © 


tuor à 2 à qua Luna ac adeſſe. a uidem Conjunctionis M. Hevelius. 


—_— r yp quidam Caſus infelicior prohibuir. Cum b.. 3031. 
m Lane Orientalem ad 3! jam accideret, atque ad 6 


Gta A 1 ä be utrumque Cornu ducta, diſtaret, = 
: * SF 2 uper 


( 348) 
tupervenieetes Nebecules, tum Jovers quam ip Lu -nobis 2 
ſpectu eripuerunt. Tabu Occultationem, eamque multd = 
protniſere, nulla tamen omnind a ſh a 


propetriedim Digitos,. Tranſitus extiterit, Hora ſcil. 7 26” of. 


An Occultat. LVII. Alta Lima 20 5o'. cepi ipſius Diametrum 3 2 4853 & Alt; 

of the Pleiades ipsã 195 237 rurſus eam cept, 32 47%. Ergo Laue in Horizonte Semidis- 

* Wer, meter erat vera 16 197. Plus tamen etiamnum ab Occidentuali Stefia _ 
= Sheds: by 7% abfuit quam commode caperet Teleſcopium. At 1 U 19, N. n Alti x44, 

lr. Flamſleed, Occidentali Vleiadum, 9 50” ; ejuſdem Stellæ diſtantiam c 1 Cornu Figs 

n. 86. p. 5934:Ptoximo. 11” 58. divertens deinde ſubitd ad c alrin (oſtenſim 

Eig. 116. Quadrante, 20 itorum Radio, ad Tubi hens, affix) monndim, & CON. 

tinuo reverſus, S (quippe tunc à L Tectum) non comperi. In. 

terea Luna deſcenderit Minuta 10, ſimulque tantundem Selle, quam ſubi. 

iſſe Lunam b. 11. 20 f ex ſequente Phaſi conjicio: Etenim 1h 30 Al, 

+2 6. 89 43“ Stellam c, a Lana tectar ka — + cepiſſem i 


Cornu Proximo Diſtantiam 16 35%. ſpatium ba once hujus & præ- 
cedentis Occultationem, editis i 1 9 37%; quæ Ten- 


4 Phaſees ſublatæ, dant utiquie precdden tis Seeed Tempus 
ut itui. | 
HH. 11. 37%. fta T c. 112 37, pant Ie the libterea-diſtant- 
am ejus dimetiente 22 36. 3 Cornu Lune- —— ed Superior 
verd. Erat, Stella evaneſcente, Lum Semi 16' 21. que 
propterea occultata erat 87 25. Peripherie Lammis Ki i, cujus 
erat Reclinatio (à Linea per Centrum ejus, Escifpric x ducta — 
10 37% Sic ſubingreſſus Stella fuit 4 12. ſupra Lineam per Centrum Zune 
Ecliptice ductam Parallelam, & n F e in Antecedentia X 160 18“. 
cum minori Laie I 12 
Fixx Locus Authori Cxolno N 2501 24% Lm perpetua 4 20 39% 
| quamobrem Lure Locus Apparens hora Apparenti Dirbie 1 1h 437%. p. n. 
erat U 24 45 ö % & Lau vida q® 197427. Bor. 
Notatu præterea yen —_ 1 omnes fert omnium Aſtrono- 
— 


metrum, 


. — quando e à Soli — 


dus 70, Laus Semidiameter Horizontalis 
Nov. C. 1671. Bulkalds. 71 Oo Streetio 18670 30” 1 Obſervata 17 oo” 
Feb. 23. 1672. 17 5o | 17 13 16 19. 


t 50 T 43 


( 349) 
i Fs fps pare empra u aded — 
rem no- 
— porn e — 


Ce Knee. 


LIX. April zd. (.f. 7 G 50“. v. A Line drawn through the Horns of The Avon's 
the Moon paſſed h the Sear Unt is at the Point of che Northern Flurn Pen Mer. 25. 
2 the Diſtance of this Star to che Vorrher» Nun of the Moon, i g. 
was by a Minute greater Than the Bemidiumerer of the Meer. 8 
LX. Mn] Stele Sm , Daum in Suuſlro Pede poſteriori Leonis fuit An Occultation 
— 191 34”. 1 fuir un Finer Schicards verſus Phocilidem of 2 Fix d Star 


8 
"Bk eo fuk E 16, 40% in Sql 3 reQta-diſtantia 2 Paaklis KI . 
Petauioz. go 


Per punsei Pwmerfonir 8 Emerfionis, ligerter nomta, duct recta Linea 
Diametrum illi perpendicularem abſcidit in ratione 6 45 ad 260 * is E p.564. 
Fuit autem goon ne ad Meridianum accedentis 32 50%. 


Zune Superier fuit ineodem Paid, cum Stell uz 
tunc bee ke 4 


— 300. 
ET 12. 400 8%. Octillentalem Come minutis 
x 115. 1 240. 
. 12. r Stellasps "= RR 225 15 
capta ell 390 5 ay 


H. 12. 290. 


LXI. 


A Tranſit of 


the Moon 


above 4 


Feb. 3 


An Occultati- LXII. 1. 
on of Mar: by Limbi Solaris Atitudines ae wg 


the Moon, 


Ang. 21. _—_— 6. 


at Greenwich; 


by Mr. Flam- 


feed. n. 129. 
p. 723. 


Hera Horologi | 4 A., & Diftantie. 


— 


—ůůů 


2 


h. | | 

4 20' 15|Þ 3 Limb» Lune Lucido —— | 26 
4 47 0]? & Capia Diameter —— 31 
4 
4 


49 30] Þ I Cuſvide Proximo —— [26 
52 15] Rectar per Cuſpides ductam 


1 „ conj jecturã. 
56 0 1 2 Cuſpide — — 27 


5 * er ok 8 


7 — I Red — — 9 


15 30 - a Cuſpide — — 130 
21 20 |— Limbo Remotiori dub.— 62 
— i Cuſpide Proximo — $1 


« 
* 


* 
QA 
0 


41 10 — ) e Altz 10 gr. Diameter 


48 zo] Differentia Altit. Limbi ) « | 
| | Inferioris & Þ 
52 40|Y 4 Cuſpide Proximo aberat. 41 
9 — i Cuſpide dub. 47 


fi :08 Woes 8 „ 


31 25 — Cuſpides— 20 
37 „-A Cuſpidle— — 36 


circ. —2: rl : 31 ; 


1 

9 
30 
28 


decimi 


33 
53 
22 
58- 
55 
271 


22 


_ 


Hora Ho- FRY ritndines. Ee Br. 
rologii. | 4 
"Ry" 7 Ku, 8 Pee Bet © „ 
8 04 31 Alt. Limbi So Infer. 26 04 8 og 26|t 4 55 
8 54— — — 126 148 10 35|t 4 53 
8 7 58— — — 1 34 |8 12 53]t 455 
8 9 10— — — |26 44218 14 oz[t 4 53 
8 10 151l— — — 26 54 |8 15 12f 4 57 
8 17 15|=— _—— — |:7 54 |8 22 ogft_4 54 
Deinde poſt Meridiem, cœlo ſereniſſimo. | 


I are Diſtantiæ vel 30 n bee Tuan 


Aug. 21. A. 1676. ante meridiem pro correctione Horologii has 


/ #4 * 
* * — — 0 4 . | 


— — „— | 
— —.4dũ | mY 


[10.45 03120 49 58 OFT iT TE Je ne o8 | 


11 06,1x|11 11 05 pam Dillack — ——|;8:9= 31 29 
11 20 00011 24 55|Itrum —— — — 30097824 


11 57 310/12 02 260 Z. ſive D Diff. Alt. Limb. Inf. ꝙ 1912= 07 35 
7 ſang tubo ped. 16 F Limbo 11582 5 47 


bene sn 

12,10,03/12 14 38 Penitus Ted. Cuſp. Boreo. 347 5 17 10 

12 18 38,12 23 33 1135 8 in Recta per N 3 

12 20 36 12 25 31 vr 75 . imbo vel | Cup. Tu- Tu- | | 

Ts | — — — 53812 32 10 

12 24 58 12 29 53 417 gh j + Culpide denn codem 4 - 
Tubo—— — — 35352432 21 


12 46 00 12 50 35 „5 19712 29 4 I 
L 04, 30 a O9 25 eexur coders habe. $973=129 4 8 


1 10 56 K 

13 29 1 18 24 J 2 Culſpide Boreo — — 3675 218 20 
118 1511 23 eee P eren 
I 22 00| I 


139 oo I 39 55 Lu. Diameter breviori Tubo- 6452 29 38 


14 x ſecundum 7h honem Locus nunc eſt x5 1958/2. Linde 19 20 
3 rien Ale, Locus accurate deduci 


{ 352.) 


Temp. Cor. Diſtanie, | 
At Oxfards by , WES E | 
Ib. p74. 5 2 —.— * 
11 43 30 [Th ur frm depend Lid] 
41 35 |; Jha | 
11 
12 #4 15 . 
| "of Bs 
12 10 28 rie Gibbous 
q = wage we; * | 
12 10 41 At was w e oh ben Gita 
5 ys from the 3 7 
1 10. 41. 
1 12 45 | 
4 31 10 paſſed cer a Point noted in the Te- 
* 150 The Sduthert Limb of Ea paſſed by the 
„ir ra 
1 34 00 The Lucid Lirnb peſſed over the gme point. | 
1 52 35 | The #bor s Diam. obſerved bg; 1//. | 
NEA. 5 j 1® circ. | | 
1 57 52 In from the Northern Horn of the More. 40 2042=| 36 5 
2.2.53, 3 gs RR. 2266=| 40 3 
5 Temp. Fre. | 
At Dawzick; | Hotel. Qa. 
by M. — Dugg 
* N. 7 


1 36 39 
145 25 
2 47 34 


32. — 


4.3 12 19 


1 1 25 cg Y 10 1 > hos 


1 945 ; 2 


& Diſtabar ford — inter- 
ſtitio 2 Limbo] Lucido, 


quanto M. Porphyrites à M. 
Etna removetur. 


Mart 
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Mars obtectus eſt circa Montem Audum, incedens quaſi per Loca Lame 

Paludoſa, per M. e/Ermam, infra Inſulam Besbicarms, ſupra Paludem Acherwfiam, 
. Coracem, per Paludem Aeotidems, & EI 

& ipſum Lame Centrum; ſicque rurſus ad Majorem Occidentalems 
Si quæras, unde viam itinerariam hanc aded accuratè mihi determinare li- 
cuerit, & quidem ad Las Obſcuram, ſcias, ed eveniſſe, quod Tubis 
illi meis præcipuas M majores in 1 id oota guar es 
h ere potuerim; atque ita dilucidè conſpexerum, Martem circa medium 
ferd Paludis Meotidzs Emicuiſſe. 5 


LXIII. Obſervavit Bullialdus Initium, Alto ſup. Horiz. ad occaſum Capite n Occultation 
Androwede 18 111. unde datur à Meridie 7h. 200 T. A. ſed Med. 7he 2.9) of Saturo &y 
55'. Finem vero vidit, Alta ad Occaſ. 14 Androm. Auſtraliori Mag. 1 
21 17. unde à Meridie colligitur T. A. Sh. 300 22”, | 1678, as Parias 

Monere hic neceſſum eſt Tabulas Philolaicas h Promotiorem in Longitu- by M. Bulial- 
dine oſtendere, quam in Ccelo apparer, ſcrupulis primis ut minimum 19. ita ut dus. n. 139. 

h tunc ſuerit in-Ccelo in & 3 287. & Lat. Auſt. 19 380). eee 

In hac porrò Obſervatione adhibita Illuſt. Viri Fob. Hevels Lunaris Diſci 
deſcriptione, in illa Limbi parte, que in recta linea à medio Montis Beroſ 
Montes Niphæos ducta, ſupra Alam Montem, infra Terminos Auſt 
les Paludam Hyperberearmm, ſita eſt, Saturnum Emerſiſſe aſpeximus. 


IXIV. 1. Etiamſi nunc | quinquaginta Annos ( quo D. O. M. im- An Occultarion 
mortales & debeo & 3 ias) Difrvationibus Reum Ccleſtium ope= Jpn; a 
ram dederim, non niſi tamen ſemel tantummodd uam 2 Lane vidi obtectum, 165, . Dant- 


cel perq | | | | ctim nme N. 1. 
meo Hoſpite, Clarif. & Do&tifimo Domino | obſervare po- 


Lunam intraverit ad M. Audum, & quantum coryicere dabatur ex Fovis 
Exitu, viam carpſit per Loca: Paludeſa Inſulæ Cercimue, ſupra Montem - 
S i „ 
Paludis Acoridis; {ic ut ſupra Centrum Lune inceſſerit, Laus hibenti 
iqualem Latitudinem Auftrinam. Deinde, quod rariſſimym, Jovis 
tem Diametrum in hac obſervatione accurati (ur mit videor) Amenfi 
ſumus. Memini quidem me aliquoties Jois Diametrum per Maculas Lu- 
mates obſervaſſe, eandem videlicet ad 55. plus minis accedere; fed hac vice 
dameter Jovis long? extitit minor. Cognità enim tot Duratione hujus 
Occultationis 587 10%, atque dati ſimul Diametro Lauri 32 40%, pro- 
tinus innoteſcit, ex illa temporis Mora, cum ſcilicet pri Limbo 
ſuo Lane Limbum attingeret, & cum rurſus Occultaretur (id quod faftum 
eſt ſpatio 35% Diameter Jovis, 30" 53". 


Vol. I. 2 2 'Ord. 


(3540 
5 Zr 


=> Temp. juxia, Alitudines Fixarum & Solis, cum IT Temp. ex 
'Q Horol.Ofcll. | | jovi 4 Lune Limbo. vl A. corr. | 


| 
| 


1 H , eh ho! . 
18 55 |Altit. Capitis Audramed e | 24 52 0 1 20 54 
29 © Altit. Arfluri —— — [31 3 oo 131 24 
52 © Laus Oriebatur — —— —— I 54 25 
26 © [S Oritur — — — 3 28 25 
33 © |Diſt. Jer? Limbo Zane æquabat: fere Dia| 
| Fapiter à Lune Limbo in tanta diſt. aberat| 
quanta eſt diſt. M. Porph. à Mont. . 3 43 o 
58 O [mier Limbo Lune Orient. ut M. uad 
| Palude Maræatide. — / 4 oo o 
upiten di ſtabat à Limbo ) duab. Diam. A 4 16 15 
Frier ad unicam Diam. Fovis removebatur— 4 17 54 
1 4 8 5 
wpiter di parte Occultabatur— —| 4 18 34 
ter Totus omnino Tectus — — [4 19 o 
nunc notabili particula prodire videbat— 5 16 25 
Totus Jupiter omnino prodierat—— — 5 17 10 


„ "1 Ord. 


E 
2 


WG» = © OO SA + wwe» 
wnubd dp e 


53 34 4410 25 2 


. 16 _—_ 7 F409 42 
10 30 8. Altitudo“?— — — 54 14 0 10 32. 26 


10 54 53 40 10 40 26 
5 [10.45 28 Altitudo © 55 27 20110 47 46 


* Ld „ 


4 Paris; by 2 At zh of 11//. the firſt Selle was hid by the Eaſt Limb of the 
M. Caſſini, Afoon. At zh 210 the Eaſt- ſide of the Moon touched the Weſtſide of 
ib. p. 33. of Jupiter, which was 8 or. at 3h 2151“. 
'. Fapiter was intirely hid by the ſoon. It entered at equal 
from the two Spots Grimaldi and Ariſtarchns ; the laſt of which was 
in the Section of the Aon, which diſtinguiſhed the Light from the Dark 
part. At zh 5/1”. the Second Serellize was hid by the Eaſt-fide of the Moon. = 
At zh 5! 48”, the third Sarellize. was hid. At zh 56'. we perceived by the 
Eye that Jupiter was parted from the obſcure Side of the Acorn. 
M. De ls Hire tool the Height of Jupiter two Minutes after parting, and 
found ity 17% 17'.. | | _ - 


Temp. 


LEM 
An Occultati 
| Obſerve. ofthe Bulls 
ye, at Green- 
38 1 1 wich, Sepr. 4. 
5 
Lane Cuſpis Auſtrina à Palilicio— 5300 = 26 26 Ph. Coll. n. 4. 
Palilicium à Limbo Promo — | 1028 | =o5, 08 e. 99. 
4 Cuſpide dictaͤ— — 4550 =24 06 | 
— — Ip,—— 4370 21 48 
Immerſio, à Culpide —= — 4049 =20 12| vel 
ng = — — 5780 =32 54 paulo 
Amanuenſi repetita,-- 65 =32 52 | minus 
Palilicinm Emerſerat. * N | 
diſtitit à Cuſpide Auſt. — 411 o1 
rep. 3725. 218 35 
ter. 3980219 51 | 
denuo -—— 4098 —20 56 1 
3h og” 40“. Limbo Lune Lucido Fixa videbatur adhzrere, & poſt duo 
ſcrupula ſecunda Temporis, nihil in Limbo apparuit. Locus Jnmerſfionis erat 
juxta Auſtraliſſimam revera trium Macularum parvularum medio jacentium in- 
ter Paludem Mar æotida & Montem· Cimacem. * | 
4" 157 45“ Fixa non Emerſerat ; tunc, vel paulo neſcio qua occa- s 
ſione * oculum à Teleſcopio, at cum iterum . 4h 14 29. Ener- 
ſan vidi & plena Luce. effulgentem. 
4 ps 5 
4 53 20 Ln Limb. Prox. à Pede Lucido Orionis — 26 12 25 
4 56 20 Pes Orionis Lucidus © Palilicio — — 26 29 25 
4 58 20 Lune Limbus Prox. à Pede Orionis iter. — 26 12 00 
5 04 02 | Lune Limbus Prox. à Polluce ——— — 44 09 10 
106 330 P TIN Uh8-11 
$5 12 55 Lucidus Pes Orjonis Palle. . 2 29 40 
Temp. Corr. Obſe eu : | 4 2 
An Occulta; ion 
— — coo___—_——_ 6 | of the Bull's 7 
1 HL 238 
7 11 52 Lane Diameter T —— 645 =; 39 169; % l. 
e eee ee rep. — 6744 | =33 39 Famiteed., 
7 19 46 Palilitium à Limbo Lucido — 5855 29 24 cen . 
7 24 44] — — rep.— 5095,| =25 25 * * 
7 49 14| —— — _ 3203, =15 59| 
W 2 3. 22 | — — 1817 =2009 O4 


fr. ne 12 2 


8 os o9 | Attingebat Limbum 
8 o 30 —_— Longitudinem Paludis Miridis ad Boream 


—— Limbus Meotidis, idem Ætne, eandem — Declinationem cum 
Loco ſubingreſſus. 
Differentia Declinationum Loci Inmenſionis & Limbi Ln Borei erat 
- $770 21 4; 
95 1 02/ 3.47 f Emergebas ab obſcuro Limbo, Longitudinem Inſule Majoris 
ab ejus Boreo Fermino. 
Itineraria per Locum Emer/jonis, ad Boream à Erera ipfius Diamerrum, per 
Limbum Boreum Sirbonis, & Montem Chmacem, tran 
9" 10 26 Lyne Diameter —— 6791=3 52 
ft London; 2. At London, we noted the Inmerſien at 8 & 00”, and that Star wa 
by Mr. Halley, newly Emerged at gh 20 52 


a 2 3. Mr. Benj. Harry, Maſter of the Berkley Caſtle, Riding at Anchor in 


p. 124. Rallaſore Road, about 20 Miles E. S. E. from the Town, ed 24 
At Ballafore Moon paſſed to the Northward of the Bull.. Eye about 24 or 25 Min. and by 
- _ 5 his Pendulum Watch, Rectify d by Altitudes and the Riſing and of 
x 21 the Sun, he noted that preciſely at 16" oo' the Bulls Eye was in equal Alii- 
; tude with the Mooy's Center, and that at 16h 30“ the Star was in equal Alti 
tude with the lower Limb of the Moon, and at on: 12” the Occidental Limb 

of hr Adeo-y inn gi Eine witlt-the BAY Eye ond. Capella, 


LXVII. 1.] Temp. Obſervat.. Ah, 
An Occultation - 

of the Bull's | „ 1 We be 

Eye at Dant- F . 77 * 
ruck, Jan. 1. 5 a b S | 
ſt. n. 168 1. |6 47 00|Pabliciam diſtabat 2 confinio Lucis & Umbræ tanto 


2 2— | 2 uanto Aon nen Lu- 
» CORK. " 


n. 3. p. 65. 


iori. — 
7 oo e tte. itn fab h . S-.__.4 
f - alto Capite Andromede —=——_ =—— |yo 32] 
17 46 oo|Altitudo Capitis Audromede  ——— —1 149 27 
17 49 30] Eadem Altitudo — 48 55 
46 bo Palle rurſus affullit ad Inſulow Agora Maris 


4 Tra t itaque via ejus Itineraria, ratione Macularum 
1 Lamarium, per Mare Syrticum, Montem Athos ſub 
” i Inſula Lemos, & Montem Didymwm, ſub Sins Athe- 
; nets per Fretum Ponticum, _ Inſulam Majorem 


„ I. Maris Gap. 
"$052. Aude 


( 357) 


2. Mr. Beni. Harry in Ballaſore Road Obſerved;-that the Moon paſt to the 4t Ballafore; 
Northward of the Bull's = cs 6 that the Star and the Aon er Limb 9,96 —_— 
were in equal Altitude when they were both 13 45/. high to the Welt, n. 5. p 125. 
which gives the time 14h 497; and when the South Horn of Taurus was 
239 3o/ high, which makes the Time "ny the Weſtern Limb of the 
Moon was in a Line with Capella and the Bull's Eye. 

z. The Correct Time of the /nmer/fon was Gli 18' 227, and the Emer At Avignon; 
fon at 7h 19/ 46". | 99 


LXVIII. Sept. 27. f. u. 1682. hora 3. m. Lam ram tres reliques Pla- 4 Tranſit of the 
netas nudo quidem 72 Oculo; ſed Luna eo tempore adhuc ad 7. circiter Moon below 
Gradus removebatur, /. ,. / Occaſum verſus. od Ag =p 

Quantum autem ex /uclinatione Cornuum Lune: quoad Planetarum ductum Regulus. 1682. 

colligere licuit, protinus + pon nullas fore Occultationes, ſed tantum  Dantzick ; 
Traſtus; fic ut Luna 1 Mos Swperiores Planetas incederet. In qua O $9 2 
nione magis magiſque etiam ſum confirmatus: Cum Die ſubſequente, 28 . 17. — oo 
Sept. m. nec Regulus fuerit à Luna Tectus, quæ Stella ratione utriuſque Latitu-P. 325. 
dinis potius Occultari debuiſſet. Regulus namque in ipſa Conjunctione, ſcil. 
4" 6. Diſtabat à Superiori)ꝰ Cornu Boream verſus adhuc 3 17 17 /. id n. 143. f. 18. 
quod optimo Micrometro Tuboque egregio, accuratè obſervatum eſt ; adeo . 3 1. ec. 12. 
ut nulla prorſus fuerit Occultaio Reguli, ſed tanrummodo Lune Trasſtus. Ita in 2. fo: 4 
pariter accedit die 25 Ofob. Nam Jupiter & Sarurnus nee non & Die 26. ge 
Offob. ft. n. minime fuerunt à Luna Obtecti; ſed Luna fatis longs infra Pla. 


LXIX. Feb. 11. ſt. n. 1683. h. 9. cum primum Lima in Oculos incurre- 4» Occultation 
ret, Regulus ſatis longe Occaſum verſus removebatur; ita ut ipſa Conjunctio Regulus fy 
K ＋ ruditer co = dabarur) eg Luna, ſcil. 5h vel 6h con- Wr 5 
tigerit : Utrum autem Regulus omnino it, an vero tantummodo Tran- 1683. ar Dant- 
ſirus fuerit, haud adeo accurate deprehendere lcuit. | : ESE 


1 11. . 331. 


cu | Temp: Sec 

C: I * 

of Two Fixt | Horol, Am- 

Stars by the © | bul. 

= -- 

" Tranſit above a "7. | 2 

Third, April . h. 1 ; 
| fl. v — ag 9 53 30 | /nitium Occultationis Stellu “ 
. Herde 3 
16. 3 


110 08 30 Conjunctio Lure & Stellulæ 
C, diſtabat à Lane Cornuſ * / ” 
ori. — — o 04 oo 


e 29 36 Initiom Occultationis Stellulz 
; B, 6. Magn. 
410 52 50 Finis Occultationis Stellulz 


— 


11 45 30 Altitudo Lys — 131 44 oo 
11 46 30 Altitudo cadem — — 31 55 00 
II 47 50 Demo — — — — 132 06 00 


* 


Sectio Luminis & Umbræ hac Die per Montes Serrorum & Carphatos, 
Sinum Peronticum, inter Byzantizm & Inf. Camam, per M. Amann, 
' rum, Urijque Montes incidit. | 
Prior Stellula A, in Catalogo Tychonico non invenitur; ſed in meo Nove 
Vocatur ſub Corn Tauri Sequens 54 mags. Verſatur hoc tempore in I 19 
11, 35”, & in Lat. 4* 43 44”. Auſt. Altera vero B, quantum ex hac 
obſervatione colligere potui, exiſtit in r 19 19! o & 1 
o/. Auſtr. At tertia C, quæ forte nudis oculis non conſpicitur, degit modo 
in IT 199 of o”, & in Latit. 55 1/0 Auſtr. Cæterum Stella A, Lunam 
ſubingreſſa eſt ad montem Audam, tranſit per Inſulam Cercinnam, per M. 
Neptumum, Mare Aariaticum, inter M. Horminium & M. Amanum, per M. 
Herculiu ſic ut inter Paludem Mcotidem & Inſ. Majorem Caſpii rurſus Emer- 
ſerit: unde liquidum eſt hanc Stellulam A, fere Centralem cum Luna cele- 
braſſe Conjunctionem. 5 
Altera vero Stella B, 6 Magn. Lunam ingreſſa eſt ad Paludem Mareoti- 
dem, Tranſit per Sinum Syrticum, ad M. Arhos, per M. Lumum, inter Mon- 
tes Spylum & Macyſitum, infra Centrum Lune, per Superiorem M. Maſchum, 
per Fretum Ponticum, atque fic infra Inſulam Majorem Caſpui. 


* XF LXXI. 


n 


(3599 | 
LXXI. Maii 2. ft. n. 1683. 1th of o' veſp. Lana ſupra Stellulam in 43 0ceatarien 
radice Caudæ Casi tranſibat, quæ modo W S 270 53 37". & in Fe Fixt — 
Lat. 218/42. Auſtr. fic ut in ipſa Conjunctione non niſi ad 120 # Lune Dans 


above another 
Gm Infer. abeſſet. Ma ” 
12h o' 0%. etiam alia Fixa, ſed minutiſſima, tecta eſt, quæ in C 16 % — — 


alas non habetur. Quantum conjicere dabatur, hærebat in & 280 107 zick; by M. 
Latit. 1 54 Auſtr. 28 30 K N 


LXXII. Ipſum Momentum Jumerſſouis accuratiſſime notavi, id i ; 
cidit 11h 17* 20 7. veſp. ſecundum Horolog. Ambular. Lines 1. in- Pear wer 
ceſſit per Mare Panphilium, infra Inſulam Cayparhos, Inſ. Cyprurm, infra Sinum *#* Moon, 
Extremum Ponti, & Sinum Inferiorem Maris Caſpii. 11h 24 420 eundum . 
Horol. Ambuk Altitudo Lucidz Lyre Obſervata eſt 449 39 Oo.; ex quazicks by M. 
Iuitium D 1 pos. we Luminis & Umbræ per Læum Hevelius. i6.. 
NM ſorem, » Corficam, M. Nyconizm, per Lacum Strymonicum 
inf Rhodes? per N. Sz & V. 7:chſcnlew dit... | * 


LXXIII. 1. At h 26 the under Limb of the Moon was juſt Riſen, and An Occultation - 
ſoon after Jap: appeared near the Eaſtern Limb of the Adoon, within afew 2 Jupiter &y 
Minutes o being Ecliſpe . , | pole. 686 

gh zz! as near as could be gueſſed, was the Time of the Cura I at London; by ; 
which was very difficult to be obſerved by reaſon of the Aſperity of the 27- Hook, and - 
Men's Limb, which Undulated and Sparkled very much, as it M. _ 
through the Vapours near the Horizon : The xrel happened much aur 85 . 67. 
the of the Spot, called by Hevelius, Palus Mareotis, to the North of 
the faid Spot, or about the 124:h Degree of the outer Limb of his Seleno- 
graphy, nearly in the fame Latitude with the Moons Center. 

* FF of the dark 

i Moon. | | 

roh 31“ 20”; The whole Disk of Jupiter was entire, ſo that he was about 
a Minute and a third in coming out from behind the Moon. Wo 

The Emer/ron was exactly in a right Line with the Aſooms Center and the 
Northern part of Pals Meotis, or about the 324th Degree of the Inner Limb. 
the gg Table of Hevelin, Sy RAINY 


'By M. Wurt- 
- zelbauer, ib. 


Me. Fam. Per bo. Oil. ö 
n. 184. ee 8 . 3 
þ- 206. n oY w — 4 
9 32 zo [Us Lim fangebat Limbum Lane Lucidum, Ma- 1 
reotia-: netrum a termino ejus Boreo. | 
9 2 Y Tot us erat. Quantum per vapores Hori- 
5 " 7 zont- & ndulationem Limbi valde turbidam, K 
| cuit chice. Th 
10 11 12 Diff.: !'- bnationum Limbi Lune vert Auftri- 
| ni & ci eſſus, Tubo ped. 8 & Micromety 0 / . 
5 . nes: i _—_— 1546= 12 4% 
10 30 $01 Jeu” 2 Emerſerat è regione Borealis Limbi / 
Aaot idis | | ; 
10 31 36 Jauer Totus liber. 3 
to 35 30 Differentia Declinationum Centri Jevis & Limbi 
[20 47 4% . 1 135852 29 28 
144 — 1350 == z 07 
e em- . At 10" 19“ 56". AM. I. N. Zinomerman obſerved the firſt Contalt of 
I. Bine the Limbs of u and the O, and ar 10h 20' 47”. L was all Edlpſed. 
man. u. 183, At 110 22 51. M was wholly Clear from the Eclipſe. 
p. 177. The Immerſion was about the 117th, the Emerſion.at the 32 1ſt. Degree of 


the Limb, in the Chart of Hevelius. 
'At 11h 31706“. The third Satellite of Theſe times were 
22 from the Culminations of fixt Stars, and the Vibrations of a Pen- 
At roh 200 50ʃl. * ed to the Limb of the » over-againſt the 
_ Paludoſa Inſale — r 
about half Eclipſed. 


At 10" 22/00", he 
22' 30”. he was wholly Hid. 


At 10h 
At 11h 197 40%. & began to 3 | 
At 11h 21' 20”, he was quite Free from the 22 of the ). The 
- point of the Emer/ion was ſomewhat to the North of the Palus Meotis. No 
Spot in the) was ſo near the apparent NMagmtude of Ms Disk at the In/ula 
At 11h 40“ oo”: the Altitude of 
lum Clock, which had been fer 
, ceeding, may be examined. 


on was 8 37. whence the Pendu- 
by Altitudes of the O, the afternoon pre- 


5. Etiam- 


( 361 ) 


W ber = ab agar . Annos nulam Obſervationem alicujus Mo- 4, Dantzick 
neglexerim non niſi tres Jerus Eclipſes rite, & annotare 5 M. Heveli- 
| 22 ON rimam Amo 1646, die 24 veſperi, ſed tantum;· W · . P. 478. 
modo ejus Fim i Secundam Amo 1679, die 5 aui ante eri lem de die, 
o tempore res omnis felicius ſucceſſit; Tertiam hoc Anno Currente 1686, 
45 10 veſperi. 
Inter alia autem notandum occurrit, quod hæcce Occaliæio no Luna am- 
nino exiſtente Plena, ſed altera die circiter poſt ipſum Plenilunium veſperi ac- 
ciderit; & quidem eodem Tempore (quod permirum fand accidit, 2 
ſus, qualis haud facile unquam continget) eademque facie, ut illa Occultars 
Anni 1646, die 24 Decemb. velperi viſa eſt, quo Tempore Luna jam ad bi- 
duum pariter decreverat, & fine dubio eandem Librationema etiam exhibuit, 
quam in hac noſtra ultima Ob/ervatioxe. . Nam Sectio Luminis atque Umbræ 
plane fuit eadem, 8 per eaſdem Maculss tranſiit ( quod ſatis admirari nequeo) 
nimirum ad Lum Hyperborexon Majorens & Minorem, tum ad Montes 
per Paludem Aautidem, . FACS ata, 4A as; Waris 
 _ .ad Montem Mes, T 
E contrario, Jovis Orcultario Aro 22 7755 me babita, plane extitir diverſy 
ſiquidem illa non circa Plenilunium, (cd nenen Aer 


6 e eee tene, bie. 
e ee 2. 2 ee 5 | 

an- | ent it. Qu. Tenapus x 
| bel. | | | ; . Al. Gr. 
e R j 
{5 10 10!Altitu 7. 1347 5 11 4 
5 12 30 Altirudo Solis. 113 28 O, 5 13 + 
5 17 40;Ahitudo Sol. CS [12:41 0 5 29 
5 23 50, Altitude Saks. 41 46 q 
8 7 ona Arllari, 0 n 29. 55 © 
$ 11 15, Altirudo Arthuri. 139 32 © 
8 15 10 Altitudo — — — 59 © 
FR "low grt = — — ᷣ 

N oritur circit. . memes | 9, 

9 44 50 Fapuer diſtabar ab Inf. Cercinua 43. circit. mi- 
ee ee eee 
10 21 30 Jeui⸗ diſtantia erat tante "quants diſtarcia M. $- 

I. nai a Palade Marantide. in 
P24 35 e inter dl. 10 i 5 
exam 8 M. Porphyritem. ” 1 . 


1 . tt tho — AQ th; hd CE „ 
— 


Vel i Wall ava Aa v l 2 — Jus 


- YE - 


* - edi | — 3 | 7 
10 51 zo Fovis Limbus 2 Þ limbo diſtabat tanto interſtitio,| 11 2 
quanto Pal. Afarcoti- 4 Limbo Lune. 
10 56 9|y Limbo ſuo T incipiebat Zane Limbum, 11 7 
Toa ' arque fic Iuitium Orcultationss accidit. <p 
ho 56 54 Dimidius Jupiter Occultabatur. 11 75 
jo 57 39] Totus Japiter omnino 2 ) Tecfus. 06 
11 8 3 1] Occultatio Comires avis witimi i ad M. Alabaſtri- 9 
þ mum accidit 
Duo tantummodo Comites à parte Orientali con- 
4 ſpecti ſunt | 
{rr 15 54 Altitudo Eyre 220 132% 99/ 0”! 11 16 0 
11 19 & Inſula Beshica & Rhodus. reperiebantur| 
| | pin eodem iculo.; id quod 
35 gr. Circ. a Linea) verticali] | 
| 14514 2 > | {1 
411 21 37 Altitudo Lyre. 33 50.0 f 32 15 
11 24 4 revenge re. 34 240 11 36 2 
[1x 38 15 Emerſionis Initium Fovis. 5 FI 49 15 
j11 39 © Dimidius Jupiter Emergebat. 11 50 
ür 39 45 Totus Jupiter apparebat. 11 50. 45 
t Diameter Lame Micrometro obſervata erat 31' o”, 
I1 54 10 Diſtantia Jovis 2 confinio Lucis & Umbræ 12 5 40 
| erat æqualis diſtantiz M. e/frme > M. Por- 
| | 2 , i | 
| IT 57 20 Diſtantis Jovis à Confinio Lucis & Umbræ elon- 


Y Pri 0 la! idum eſt 
Itineraria, per Mamem 


| 


8 e/Etnam. Et Comes 1 Remotiſſunus à tan- 
tum aberat, quantum ipſe Comes à dicto Con- 
| finio Lucis 900 


| 12 9 20 

2 6 9 Akitudo Tyre. . 40 19 0 12 183 

2 9 18 Eadem Altitudo denuo. 40 46 © 12 21 0 
_ tz 13 20 Altitudo Lane. 16 15 © | Jy! 


— 


ex ipſa Obſervatione, quod Orbita, ſeu Linea For: 
Alena, per M. Chriſti, M.. Carpathes, infra M. 


' Macrocemmios, & per Lum Hyperboreum Inferiorem 
Inſula Besbica & Inſula Rhadus ſub uno 
cultarionis, circiter 110 300 extiterit z fic ut 35 


— 2 Secundo * 
codemque iculo, tempore Ur- 
Lu Limbs culmi- 


naverit. Intravit itaque Jupiter Limbum Lune Illuminatum circa G1 2 


— 


( 363 ) 

— 1 Exivit vero circa 3 1 gradum à dicta Linea Perpendiculari Nonage- 
ſimi occaſum verſus, ad Limbum Lunæ obſcuratum. Proinde linea Fovis 
itineraria fuit ſubtenſa 104. ferè graduum, attenta videlicet parte Lune 

Præterea etiam maxim? notatu dignum, quod ex hac obſervatione Diame- 
trum Jovis exquiſne elicere potuerim; nimirum 51” 42 & tantæ 
nitudinis extitit etiam Diameter Jovis 50 circ. quoties illam per Aaculas 
Lane dimenſus ſum. Quod autem Amo 1679. die 5 Jun. cum ſimilem 
Fovis r ea extitit minor, nimirum tantum 30” 53“. 
id ex eo eveniſſe quod obſervatio illa, tempore Diurno, Splendente 
Sole fuerit obſervata; quo Radii Stellarum & Planetarum adventitu magis 
Luce Solis abſterguntur, quam Tempore Nocturno, nocte obſcura. Quod ſi 

autem quæras, quamnam Diametrum ap veriorem exiſtimem ? Scias 

ilam, quam A 1679. 5 Jun. de die, Sole ſplendente obſervavi. Non 

equidem ex eo quod non æquè diligenter hanc quam illam determinaverim; 

ſed quod tempore Nocturno Radii Adventitii magis obſtent, ſicuti diximus, 

quam tempore Diurno. | 

6. At 9 317 6”, Fupiter was in a Perpendicular falling on the Limb of A Pais; 5, 

the Moon over-againſt the 8 of the Spot Grimaldi, (AMarcotis) Mr. Caſſiui. 

near io Riccioli (Stag. Airs) and diſtant from the Limb about 4 times as 83. P. 105. 

much as the ſaid Spot. aff 8 

* 4o” 21//, Vale touched the Circumference of the Moon, which un- 

dubted by reaſon of the Vapours near the Horns. 
9417 20%. He quite diſap in the Inequalities of the Moons Limb, 

the Total Immerſion might be ſome Seconds later. So the Central Immerſion 

was at 9? 407 517%. Jupiter entered over- againſt that Part of Grimaldi next 


10 300 2%. The Oxtermoſt Satellite which preceeded Fupiter appe: 
over againſt the Middle of the Cow Spot (Pal. Meotis) through which the 
Setion of Lig and Darkneſs paſſed, and made nearly an Eq Trian- 
gle, with the Extremities of that Spot. ; 

100 4 24”. The firſt Limb of Jupiter began to come out of the Dark 
ſide of the Aan, over-againſt the North-part of the Caſpian Spot, about Cleo- 
males, (ad Montes Ripheos.) e 

rob 40” 56%. The Center of Jupiter did h It was difficult to di- 

inguiſh the Moment when Jupiters Disk was fully clear, but at 100 41” 
36”, the Eclipſe was certainly paſt. 

At the Emerſon of the Center, the Altitude of Jupiter was 11* 31”. 

At 10" 42” 49%. The Second Satellite being the neareſt of the three that 
flowed the Planet, , Emerged. | nity 1 
ee 4 . The Eee Saellte, bling ver ts greateſt Elongarion} 
1 0 1 
At 100 50” 40%. The Third, or Penextimus Suelles, being likewiſe near 

is greateſt Elangatiun, began to appear over-againſt the Northern-Edze of 
the Caspian Spot, 


Aaaz At 


— JC 
At 1 4. Diameter of the Am was 32 27”. and according to 
the Canter of M. Caſſmi, her Parallax was 61 Min. 7 


A. \ngron; 7. The Central Immerſion was at of 42" 13”. and the Central 
4 7 3 ich 45 260. over-againſt the Southern- part of the Caſpian Spot. 


Ae Occaulr-tion LXXIV. 1. The Tamerſiam was ſeen at — 
ef Jupiter by Miles from London, and nearly 2.5” of Time to 
Nor 28. 1686. Mr. Ed. Haines: who between a 
». 181. p. 87. the Aoon s Limb and Fwpiter's, at 30. 30. 
The Clouds cloſing again permitted 
from this we may con 
%. mae. 


Emer/ion at 


(which Place is abort 9 
Weſtwards thereof) by 
of the Clouds obſerved the Corratt of 


him to obſerve no more : howeve, 
the Cemral Immerſion at London, to have been 30 


The Emerſion was obſerved at London, by Mr. Eder. Halley, to fall out at 


zu 497. for at zü 50“. 
that he judged, that a 
the Moon's Edge: The Point of the Emerſon was 0 

of the Spot, cald by Hevelins Inſala Mara, or at 
of the Inner Limb of his Aay of the Moon. 


At Avignon; 
by R. P. Bonfa. 


ter was all out, and the Limbs fo little ſeparated, 
inute before, the Center of /Fapiter had been upon 
-apainſt rhe Southern- 
the 342d Diviſion 


2. The Irmaneyſion of the Center happened at 3% 3% 230. on the Eaſt-fid: 
of the Spot Xenohanes. The Emerſion was at 4" 28' 24". between Seneca 


183. P. 177. and Beruſts, according to Riccioli, or ad Montes Alanos, Hevelu, a little to 
| the Northward of the Palus Meoris. | 4; te 
__ is 1% 2ONR 
Dantzick; | 6 . 
5 M. — rol. Amb. 7 dr 
us. 16. p. 184. 
— ä —— — — ä — — — — — — 
„ 8 2 ja 1h 1! // 
3 23 20 Altitudo Arcturi. 5 16 © 3 20 12 
3 24 25 Eadem Altitudo. 31040 | 32135 
Ren nn ns - ook > pans ES —— — * 
3 44 30, Jupiter à Limbo Lane diſtabat Majori adhuc In- 
I, tervallo quam M. Sinai à M. ns. 3 41 30 
3 47,00] 70vis diſtantia erat tanta, quanta M. Porphyritidis _ l 
445 D. | | [ 3 44 
3 52 oo Fovis Limbo Lune Diſtantia erat æqualis Di ſtantiæ | 
., Inſule Sardivie & Palndis Me uud. 13 49 
3.59 oO Jupiter à Limbo Lane paulo plus diſtabat quam | 
I Pol. Mareotis ab . nne 00 
4 16 4o|þDiſtantia Fovis A Limbo. Luus zquabatur ſerè Di- | | 
a ſtantiæ M. Porphyritidis ab Inf. Cerciuns. [4 13 40 
Planetarum Occaſus factus eſt. | 4 17 00' 
— pr_—m—_—_—_gy——_—__—_—_ — Big Monat 


Hora 


' LXXV. ro 
þ. An Occr/tation 
Temp. Corr. of Saturn by the 
Moon, Aar. ig. 
158. at Tot- 
— —— \ tid; by Mr. 
h. [Ed. Haines. 


12 22 47 


1 24 © 
ah 
1250 


4 o1 25Altitudo Centri S. — 20 00| 7 07 17 
409 OG} ———_—_ —_— = = 551414 45 


2. March 18. At Night I obſerved here the Occultation of Satwyn by the f Ireland; & 
Moon, which hap at 12 13” 55”. it paſſed direftly under the Midſt 7 Con. b 
of the Moon's Diſcus. ; n.243.P- 293. 

LXXVI. 1. Of. 13. 1665. at ſix of the Clock, with a very good Tele- /e of Sa. 
ſcope near 3 8 Foot kak and a double Eye-glafs, Suurn appeared to me ſome- 17h: 01035 y 
what otherwife than I expected, thinking it would have been Decreaſing, near Exeter; 
but I found it as full as ever, and a little hollow above and below. 2823 

2. Fun. 29. 1666. between 11 and 12 at Night, I obſerved the Body of win 9. 
Saturn t a 60 Foot Teleſcope, and found it exactly of the Shape Re-"" Fig. 132. 
preſented in the Figure. The Ring appeared of a ſome what brighter Light 4. 1666. ar 
than the Body; and the black Lines 4 4, croſſing the Ring, and 6 6, croſ- enn oy. 
ling the Body (whether Shadows or not I diſpute not) were plainty viſible ; „ NI 
whence I could manifeſtly fee, that the Southermoſt-part of the Ring, was on Fg. 133. 
— {ide of the Body, and the Northern- part, behind or covered by the 

2 | Fe 

„A. 17. 1668. at 11: theſe Pariſian Obſervers, imploying a Teleſcope An. 1558. ar 
of 2 Fr Ton the Obbe of Savors inthe Middi ae ape above fuss 1. 
and below, beyound the Ovale of his Auſes; which was ly diſcernible piccart. 2. 45. 
the laſt Year. They meaſured divers ways the Inclination of the greater Dia- p. 999. 
meter of the Oval to the . quæor, and found it of about 9 Degrees. By 
this Obſervation and other like ones of this and the preceeding Year, Mr. 

ens finds, that, inſtead of 23* 30”, the Angle of the Planes of the Ning 

of the Ecliptick muſt be of 3 15 or — 1 | RE aki 

4+ « 26. ff. u. 1670. Teleſcopium illud 50 Pedes longum, non ita a TY 
W Cavs: a, Fan Sor a Lone fuerit præſens nitidiſſi- N 
me ac clariſſim: d:tegebat. Quali autem mihi apparuit, adjecta Delineatio M. Heveline. 
commonſtrabit; alia plan? Facie, quim C/, Jlugenio, tum yobis An. 1666. 7. 2 — 

5 tum 
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rium Pariſienſibus 1668, videbatur. Siquidem Amulus, qui Suurnum circune 
ddt, multo nunc arctior, compreſſiorque animadverſus quam illo tempore, 
quaſi obliquiori, reſpectu Terre, unc via incedit. 
A Paris; by 5. This Summer Mr. Hugens obſerved Saurm with his Teleſcope of 22 
Mr. Hugens. Feet, and ſaw his Figure to be very conformable to what it ſhould be accord- 
16. p. 2093. ing to his Hypotheſis ; viz. the-vſe or Arms to be very narrow, in ſo much 
that their opening appeared not but very —_ | 
At Lendony 6. Sept. 16. Dr. Hool obſerved the Phaſe of Saturn as here repreſented, 
add Hg, 135 1 4 
- 1 _ os according to the Hypotheſis of Mr. was to have retaken his 
Paris; b Mr. Ronnd Figure in the Months of Fuly and Auguſt 167 1. But this Appearance hath 
Caſſini. u. 78. heen perceived ever ſince the End of Ada, at a Time when he was diſtant e- 
P. 3024 from the Sun and the Horizon, to be well Obſerved, He hath remained 
in + is Figure unto the 11th of Auguſt, and Mr. Caſſini did then obſerve him 
chus; but three Days after he ſaw him with Aru, though very Narrow on 
226. Hogens, 8. Our Philoſophers here, know very well, that as ſoon as Mr. Caſſini had 
P. 3925, told me that the Arms of Saturn were returned in Auguſt, I faid that aſſured- 
30%" ly they would di before the End of this Year. I ſtill obſerved them, 
Nov. 6, ff. n. in the Evening, but they were fo faint and obſcure, that it 
was hard to diſcern them; ſo mo_—__ DP. pear no more 
at all. This confirms altogether my Apotheſis of the Ring, — now diſ- 
appears in Proportion that the Rays of the Sun do obliquely illuminate the flat 
Surface of c Obverted 8 2 Sight. q | FR 
-ArDantzick; 9. Quali Facie nuper, Dieſc. Sept. 11. ft, a, apparuerit, quam re tiſſimè & 
by _ Heveli- dili nd delineavi atque hic Tranſinth = vero Mane ow Jo & 
wy 36. 3*- Arg. eum plant Rotundum conſpexeritis, ut volunt Parifienſes, vix mihi im- 
geimri polſum. Etenim utut Brachia Satwrni ad latera apparuerint arctiſſima, 
etiam Tubo 60 vel 70 Pedum ; haud tamen credo, ea omnino evanuiſſe, ita 
ut ne Veſtigium aliquod fuerit reliquum. Fortaſſe Pæriſtenſes Teleſcopiis bre- 
vioribus in ipſo Crepuſculo, Luna præſente, Sammm contemplati ſunt. 
— Dy of 10. Oct. 12. with my leſs Tube I thought Ifaw ſomething on each fide 
46. p. 3034. Of Suurn, amidſt the Colours of my Glaſs, and the Spurious Rays of his 
| Body. Directing my 2 Tube (of 14 Feet) to hm, I could'ſee his 
Auſe ſomewhat more diſtinctly, but very ſlender, and to one, that thougli 
. with my 14 Fooe Tkſcope, thi Aperere a 
Nov. 20. Tobſerved him wit 14 Foot Teleſcope, the Aperture being 
3.7 Inch, and its Eye-Glafs — 4 —— Inches. He ET aka 
-Rownd, free from Rays and Colours, and no Axſæ to be ſeen. Mr. Townlsy 
At Paris; by in his laſt (Nov. 20.) tells me, that he looked at him one Night, and could 
Mr. Caſſini, hardly diſtinguiſh his Line of the Aſule, but plainly faw a dark Line.thro' 


. 92. p. ide. im near his Part. TJ. 

An. 16 + 0 11. Dec. 16. we found that Sarwry had retaken his Rownd Figure. 
Mr. Fam . 12. 2 27. m. 1675. Summum Patulis auctum Avfs vidimus. 
5 P 13. 5 The Figure of- Summ appear'd, as Fig. 137. 

by Mr. Heveli- | 


14 Ex 


us. u. 127. 
P. 4. 
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14. Ex Schemate Sem 3 Cl. Hevelio ante Annum obſervato video, eum An. 1656; 47 
7 iis, noſtris long? inferioribus, uti. Tunc enim T is (ut & Paris; y M. 
nunc (4 1776.) cernebatur nobis in Sar"; Globo Zona ſubobſcurg, pau- Caſſini 1. 126. 
b A Centro, inſtar Zonarum Joviaium. Deinde Laritudo Awneli® 3 
dividebatur bifariam, Linea obſcurã apparenter Elliptici, revera Circulari quaſt Fg. 138. 
in duos Aunulos Concentricos, quorum Interior Exteriori Lucidior erat. 
Hanc Phaſim ſtatim poſt Emerſionem Suurm > Solaribus Radiis per totum 
Annum uſque ad ejus Immerſionem conſpexi; primo quidem, Feleſcopio Pe- 
dum 353 deinde minori, Pedum 20. 


ILXXVII. 1. Vidi Saturnwum Avg. 26. fl. u. 1670. alta Aquila 24* 32 , Saturn 
o”. in Diſtantia ab Extrema Alæ Pega 33* 2 & ab Ore ejus "I 3 
J. in 4 110. Piſcium, in 1* 53“. Latit. Auſtr. in ipſa nempe Oppoſiti-zick; by Mr. 
2 3 : , | pla * — ty, 
2. Dec. 29. fl. n. 1677. 8 58. Vidimus in eodem Azimutho inque No- 165 _ 

imo Ecliptice Gradu ab Horizonte Satwrnum & Borewm Oculum O, qui Paris; by My. 
infra Saturnum erat, unde Planetam & Fixam eandem in Zodiaco Longitudi- Bullialdus. . 


nem obtinere deprehendimus, viz. juxta Tjchonrm 1x 3 58' 53”. . 139. P. 973+ 


LXXVIII. 1. About the End of October 1671. we diſcovered, by a Te- N. Our 
kſcope of 17 Feet, 11 ſmall Stars near Saurn, one of which by its particular Satellite of Sa- 
Motion thew'd it ſelf to be a true Planet: which we ſound by comparing it turn we 
not only to Saum and his ordinary Sæellite, diſcovered 1655. by M. Hwgens, ; * pry 
but alſo to the Fix d Stars. The Motion of it was very and in reſpect 5 
of the Fix d Stars, but leſs ſenſible in reſpect of Saturn; yet it appear d that 
from October 25. unto November 1. his Diſtance from Saum increaſed Welt- 

* — o_ time — er 4 it dimini or ac gg his 
reſt Digreſſian from Saturn ed in inning of N "Lc 
Ts, 12. ſound that on _— was a ſmall Star, far 
diſtant in a ſtreight Line to Saturn, and to his ordinary Satellite, which was 
Oriental alſo but little diſtant from Sarwrn. And Dec. 24th. we ſaw this Sa- 
elite in the Welt, and a Star, Oriental likewiſe, leſs diſtant from Saturn than 

that we had ſeen the 16th. | 

Dec. 13. and 27. 1672. We perceived, with an Excellent Teleſcope, (of 
35 Foot made by Campani) an Occidental Star, remote from Sæurn, which 
in both thoſe Obfervations had a Southern Latitude im reſpect of the Line of 
his Vings; but in the firſt it was further diſtant from Suurn than in the Se- 

3 that, if this was the fame Star, as I ſuppos'd it to be, it mov'd to- 
wards Suurn on the Eaſt, and conſequently (ſuppoſing it to be his Sæellite) 
it was in the Superior part of his Circle. | | | 
Feb. 6. 1673. We begin to le him again, and we obſerved. him almoſt all 
the Days following till the 20h This New Planet did more and more remove 
from Sæurn till the 19th of Feb, when we meaſured the Difference between 
his Paſſage and that of the Center of Saturn to be 30“ of an Hour, which 
eat leaſt 10 Diameters of Saurn, and on the 20th the Diſtance was judg- 
by Eſtimare to be yet greater. | 
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. p. % This Digreſſion, being treble to that of the Ordinary Satellire, enabled us 
5184. at firſt —— the Time of this Revolution to be Quintuple, applying to the 


Satellites that Proportion, which Kepler hath noted in the Principal Planer, 
between the Periodical Times and their Diſtances. We were afterwards con- 
firmed in this Opinion; For by the Apparent Swiſtneſs of his Motion it was 
eaſie to ſee that is Plans had been in Conjunction with Saturn Feb. 3. 1673. 


and by his Motion on the Weſt it appears, that he was in the Inferior pa:t of 


his Circle: And becauſe during this time of 1 Dn remov'd more and 
more from Saturn, tis certain that he ined 1n fame Quadrant of the 
; Inferior Occidental Circle above 17 Days, and that his whole Revolution is 
more than 68 Days. He was theſe laſt Days at a Diſtance almoſt equal to 
that which he had about the end of Ofob. 1671; ſo that in 480 m_ there- 
about he made a certain Number of Intire Revolutions, which can be no more 


than 7 ; ſince each of them is without Queſtion of more than 68 days. If 


you ſhould count 7 of them, each would be 68 © Days; if you count 6, each 
would be 80 Days; and if you count but 5, each would be 96 Days. Bur 
this laſt Suppoſition can by no means be made to agree with the two Obſer- 
- >. pa 1672, and the firſt doth not agree fo well with them as the 
Seco 


5.133. P. 831. Ar. Caſſini has ſince found that this Owtrermeſt Satellite, is diſtant from the 
Cen 


ter of Saturn 10* Diameters of his Rivg ; that the Period of his Revolu- 
tion in 80 Days is fo juſt, that he doth not Anticipate 9 Revolutions, which 
are made in two Years, but by one whole Day; and that in the Conjuncti- 
ons with Saturn, his Latitude encreaſes according as the Ring of Saturn en- 
largeth it ſelf ; though the Line of his Motion is not Parallel to the Circum- 
ference of the Ring. 

Ar. Caſſini hath alſo diſcovered, after many Revolutions, that this Sæellit 
hath a Period of ation and Diminution, by which Period he 
becomes viſible in hi Occidental Digreſſion, and Inviſible in his 

teſt Oriental Digrethon ; he begins to Appear two or three Days before 
Fs Conjuntiion in the Inferior part, and to Diſappear two or three Days after 


his Conjunction in the Superior part: So that he remains Inviſible in every 


Revolution of 80 Days for a whole Month together. 

This Viciſſitude of Phaſes makes it ſeem probable, that one part of his Sur- 
face is not ſo capable of Reflecting to us the Light of the Sun, which ma- 
keth it viſible, as the other part is. Whence we may conjecture, that the 
Globe of the Suellite hath ſome Diverſity of Parts Analogous to that of the 
Earth, the one part of whoſe Surface is cover'd by the Sea, which is not ſo 
fit to Reflect from all parts the Light of the Sun, as the Continent which 
maketh up the other part: So that this Planer by à Converſion aboyr his 
Axis, or by an Expoſition of the fame Hemiſphere to Sarwrn (much after 
the manner of the Hemiſphere of the Aioom to the Earth,) ſometimes turns to 
Fd och mon Analogous to the Continent, ſometimes that part which anſwer 


- 
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I XXIK. Der. 23. 1672. We found a ſmall Star Weſtward of urn, be- The Third ca- 
toren him and ms Oranay Saellre, wine. as an the Welt allo, almoſt at nge Stun 
a double Diſtance, Dec. 30. We faw a little Star, un me Hatt or mm end I Git . 
his Oramary Satellite, which had paſſed alſo to the Eaſt of him. 92. p. 7181. 
Jan. 10. 1673. This little Star appeared to have returned almoſt to the 
fame Poſition. in reſpect of Sum and his Ordinary Satellite, where it had 
been Dec. 23. Jau. 15. the Ordinary Satellite was Oriental, and the New 
one Occidental, as it had been in the precedent, but a little nearer to Suurm. 
We had that Evening time h attentively to Obſerve this Planer for 
2 whole Hour er, during which we perceived, it approached to Sæurn 
on the Weſt, and conſequently was in the Superiour part of his. Circle: 
Which did fully confirm us in the Suppoſition we were inclined to, that 
; Crmparng the Oe Gl nh us rs Gd tie ls of U 
mparing ervations together, we to fin ule of the 
Motion of the new Interior pu For the two laſt ſhewed us, chat in 
5 Days he had made more than a whole Revolution. The firſt Obſerva- 
tion compared with the zd made us judge, that in 18 Days he had made a 
Number of Revolutions almoſt whole ones, which certainly were 4; each 
of them was of 4 Days: So that between the 10th and 15th it might be, 
that there had been one Revolution of 4: Days, or two Revolutions of 2. 
Days each. But the Combination of the firſt with the 2d, made us ſeclude 
the Period of 2. Days. We therefore Judged by theſe Obſervations ; that 
this aſt Plover finiſhes his Revolution about Saarn in 4. Days; that the 
Semidiameter of his Circle is 15. of the Diameter of Saturn's Ring; and 
that he was towards his greateſt Occidental Digreſſion the 23d of December, 
and Jun. 1. about 7 a Cock in the Evening. We have ſince found, that 
his greateſt Digreſſion from the Center of Sarurn is only 14 of his Ring,n. 13 3. p. 833. 
ind the Period of his Revolution is 4 Days 12h and 27. His Latitude Aug- 
ments alſo according as the Ring enlargeth, and at the preſent that the large- 
neſs of the Ring is greater than the Diameter of the Globe of Saurn, he is 
to paſs in the Conjunctions without touching either Suurn or his Ring. Vet 
notwithſtanding we have not yet been able to Aiſtinguiſh him in the Con- 
junctions either in the upper or lower part ofthis Circle; but only in his 
Greateſt, as well Oriental, as Occidental Dis s 72 


LXXX. Theſe two Satellites were firſt of all ſeen in ar. An. 1684. Two Interior 
by two excellent Object Glaſſes of 100 and 136 Feet, and afterwards by —_ oy 
o others of 93 and 70 Feet, all made by S. Campani, after the Diſcovery ,, e e 
of the 3d and 5th Satelires, which had been made by others of his Glaſſes z. 181. p. 79. 
of 47 and 34 Feet. We have ſince {cen all theſe Sarelires with that of 3 | 
Feet, and continued to obſerve them with Glaſſes of M. Borelli of 40 
70 Feet, and by thoſe which A. Artouquel hath lately made; of 80, 155, 
nd 220 Feet. It was caſy for us to ſee theſe two Sarellites by theſe dif- 
ferent Sorts of Glaſſes, after having found the Rules of their Motion, where- 

455 might with more particular Attention look upon the Places where 


ought to be. 
B b b The 


% 


155 and by 
our. 
The Second was 36* Diſtant from the Perigee to the Welt, the z rh of 
Mar. 1686. ft. n. at 8 a Clock in the Evening. | 
The Firſt or Imermoſt Satellite, is never diſtant from Saturn's Ring above 
2 of the apparent length of the ſame Ring ; It makes one Revolution in 14, 
21h 19“ and the Circle of its Orb is nearly in the fame Plain with the 


Ring. 
The Second or Penintime Satellite is 43. of the Length of the Ring diſtant 
therefrom, and makes his Revolution in 24 17h 43“. 

After a great Number of Choice Obſervations, it was concluded, that the 
Proportion of the Digreſſions of the Second to that of the Firſt, (counting 
both from the Centre of Satzrn) is as 22 to 17; and of its Revolution a 
242. to 17. This is that very ſame Proportion which Obſerves be- 
rween the Diſtances and Period of the Primary Planets, an which we have 
found between the other Sxellites of Satxrn, and is verified in the Selle; 

of Jupiter. There is nothing that better ſhews the admirable Harmony of 
the Particular Sytemzs with the Great Sytem of the World. 

The antient Aſtronomers having tranſlated the Names of their Heros 
2 Stars, whoſe Names have continued down to us Unchanged, not- 

hſtanding the Endeavour of the following Ages to alter them; and Galli 
after their Example, having honoured the Houſe of the Medici with the Diſ- 
covery of the Satellites of wpiter, made by him under the Protection of 
Coſanes IT. (which Stars will be always known by the Name of the Side 
Medicea.) Wherefore the Diſcoverer Concludes that the Satellites of Saturn, 
being much more exalted and more difficult to Diſcover, are not unworthy 
to bear the Name of Louis Le Grand, under whoſe Reign, and in whoſe 
Obſervatory the fame have been detected, which therefore Ne calls Cidera Lo- 
doicea. not doubting but to have Perpetuated the Name of that King, by 3 
Monument much more laſting than thoſe of Braſs and Marble, which (hal 
be erected to his Memory. 


hin fl, LXXXI. The Fourth or Penextime Satellite of Saturn, firſt Diſcovered by 
Forth Satellize M. Higent 165 5, T have of late frequently Obſerved with a 24 Foot Tel- 
of Saturn cor- ſcope : And J perceived that M. Hugens's Numbers were ener run out, 
mm 12 Mr. and about 15 in 20 Years too ſwift; this made me reſolve more nicely to 
1 f. 3, Enquire into it's Period, and accordingly I waited till I had gotten a Compe- 
Nr. An. 168; tent Number of Obſervations, the moſt Conſiderable whereof are theſe. 


1682. Nov. 13. 13k oo. p. m. the Sellre appeared on the North ſide of 


Xaturn, and a Perpendicular let fall from it on the Tranſverſe Diameter of 


the Ring, fell upon the middle of the Dark ſpace of the following Ave ; and 
the fame Night 19" oo”. it had paſt the Conjunction, and the Perpendicular 
fell exactly on the Weſtern Edge of the Globe of Saturn; The Northern Li- 
titude, and Retrograde Motion, made it evident that the Sæellite was then in 

| Agum 
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in, Nov 31. 16" 15/. this Sæellre of Saturn was on his South-ſide, 
the icular on the Line of the A fell on the Middle of the dark 
Space 0 the Weſtern Auſa, and the ſame Night 199 oo, the | 
fell preciſely on the Center of Suurn, and the Diſtance therefrom was ſome- 
what leſs the one Diameter of the Ring. By this it was evident that the 
Satellite was in Apogeo. _ D av | 
I obſerved it in Apogeo again on the 24th of Fas. 1683. at 8h 00' p. m, 
the Perpendicular on the Line of the Auſa fell exactly on the Weſtern Limb 
of the Globe of Satwrn, and at 9h 300. p. . the faid Perpendicular fell with- 
in the Globe more than half way to the Center, and the Diſtance from the 
Line of the Auſæ towards the South, ſeemed much about one Diameter of 


the King. | | 

Laſtly, Feb. 9. 1683. Sh 10“. p. m. it was again in Apegao, and I could 
by no means diſcern towards which {ide jt inclined moſt, nor whether the 
Tranſverſe Diameter of the Ring, or the Diſtance of the Sæellite therefrom, 
were the greater; ſo that at that time it was preciſely Apogæon. 

To compare with theſe, I choſe two out of thoſe of Hagens, which ſeemed 
the moſt to be confided in; the firſt made 1659. March 14. fl. n. 12h oof 
at the Hague; when the Sæellire _ about one Diameter of the Ri 
under Satwrn, but it was gone fo far to the Weſtward, that he concluded, 
that about 4 Hours before, or 7 40” at London, it had been in Perigeo. 

Again, March 22. 1659. 10" 45”. the Satellite was a whole Diameter 
above the Line of the- A, and the Perpendicular. thereon fell nearly upon 


By the Firſtof my Obſervations it Pho Vat the Suellite was in Perigæo 
1682. Nov. 13> 17% 00/. circiter,” at Which time Sar was 305 29* 39/ 
from the firſt Star of Aries in the Erhprick, but the Earth reduced to Satwrn's 
Equine, and the Satellite was 95 23* 46.3 1a K V. And March 4. 1659, 
7) 407. Saturn's Place in the Ecliprich was 65. 0? 41. but the Earth reduced, 
ad conſequently the Sellue, in 115 28* 18/. 2 Pim Stella Arieris. The 
Interval of Time is 8655 Days, 9® 207 ; in which the Sætellite had made 
2 certain Number - 1 mes Stars, and beſides 95 25* 28%. 
or 295 Degrees 28, whoſe nent to a Circle 64* 32” is 2 
20h 36“ Motion of the Satellite, according to Hugem. So that 8655 Days 
5d 56”, or 12467846 Minutes of Time, is the time of ſome Number of 
ntire Revolutions; and dividing that Interval by 15 Days 22Þ 39/, or 
22959/ (the Period of Hugers) the Quotient 543 ſhews the Number of 
Revolutions; and again dividing 12467876 by 543, the Quotient 229614 
mn. or 15 Days, 22h 41 6”. appears to be the true Time of this Sarellite's 
Peried. Hence the Diurnal Motion will be 22* 34 3%” 18”, and the 
Annual beſides 22 Revolutions 105 20* 43“. Having made Tables to this 
Period, I found that in the Apogæon Obſervation of Hugens, the Satellite was 
above 3 Degrees faſter than by my Calculus and that in the three other Ob- 
ſervations of my own, being like wiſe in the Superior part, it was 2. Deg. ſlower 
than by the ſame Calculation. Now 'tis evident that the Differences muſt 
uile from ſome Eccentricity in 9 Sacllite, and that in Mar. * 

z 
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ſg reg. w (as I may call it) was ſomewhere in the Oriental Semicircle. 
and that in kl 1682.1 was in the Weſtern Semicircle, and fi the 
on fix'd, it muſt neceſſarily be between 9* 23* 46, I15 280 
18 4 1* K V, that being the common Part between two Semicircles; 
and becauſe thẽ Difference was in Hagem S Obſervation than in Mine, 
'twill follow that the Linea A or Apocronion, ſhould be nearer to 9. 
23-46%, than to 1 280 18“. I will ſuppoſe 105 220 00' 4 Prima Stella 
Arietis, (which happens to be alſo the Place of Sm Equinox) and the great- 
eſt Equation about 2.2 Degrees. Upon the Score of this Inequality the mean 
Motion of the Swrelfte will be found about 20 45'. ſlower in 23 Years, or 
7 Minutes in a Year, whence I ſtate the Annual Motion 10 209 36. above 
22 Revolutions, and the Correct Epocha for the haſt Day of December 1682. 
at Noon in the Meridian of London 91 100 15' 4 14 K V, from which 


Elements 1 compeſe the following Table. 
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> Tabula Aua Medi Satellitis Saturnii <b Hugenio arventi, 4 Prima N V. 


| Aims | Epoche.. NEED O | Mor. Med, "Jr N Mor.Med | 
Gl © +34, 0 E 
1641 8 29 17 1 10 20 36] I] o 22 35] I] 3603129 10 
1661 |10 14 10| 2| 9 11 12| *] 1 15 9 2] = 53J32]30 6 
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I T here ſuppoſe the Linea Apſidum fix'd, as having no nent from Ob- 
Se bo trove the contrary, tho it be very probable that as the eon 
of our Aon has a Motion about the Earth in about 9 Years, ſo that of this 
Sarellite ought to have about Sarwrn, but with a much Longer Period, which 
future Obſervation may diſcover. | 
© Thediſtance of this Sarellire from the Center of Sæurm ſeems to be much 
about 4 Diameters of the Ring, or 9 of the Globe, and the Plane wherein it 
moves very little or nothing ing from that of the Ring, that is to ſay in- 
terſecting the Orb of Saarn 45 22* and 105 22* 4 1 K , with an Angle 
of 23: Degrees, ſo as to be nearly Parallel to the Earth's Equator, whence 
the Latitude of the Apogeon Semicircle from 45 22* to 105 22* of Satury'; 
22 from the Firſt Star of V, will be Northern, and of the other Semi- 
Circle Southern; and the con in the other half of Sarwrn's Longitude, to 
wit, from 105 22* to 45 22* of his diſtance from the Firſt Star of . 

It follows now to ſhew how by the help of this Table to compute the 
place of this Sarellire, to any time required. 

Firſt we muſt have the true Longitude of Saturn from the Earth, and 
numbred from the Firſt Star of V, (or rather the Place of the Earth view- 
ed from Sturm together with its Latitude from the Orb of Suurn, but that 
being never fully + of a degree oe pn it as a Nicety) and therefrom 
ſub 105 22 there remains the diſtance of Satwrn from this Equinottial 
Point, with which diſtance as with the Longitude of the Sum, take out the 
Right Aſcenſion and Declination thereto (23 . degrees being the Obliquity 
common to both) and to the Right Aſcenſion adding 105 22* the Summ ſhall 
be the Longirnde of the Satellite's Apogeon. Then fay, as Radius to Sine of 
the Declination, ſo 8 to the greateſt Luitude in Apogeo, or Perigeo in the 
parts of the Semidiameter of the Ring. | 

Next Collect the Aidale Motion of the Sarellite, and from it Subſtrat 
26.22* the remainder ſhall be the mean Anomaly, with which in the Table 
of the Moon 1 Primary Equation, take out the Equation, anſwering thereto, 
and the half thereof or ſubſtracted to or from the Middle Motion, ac- 
cording to the Table, gives the. True Motion of the Selle, from which 
ſubſtract the on, and if the remainder be more than 6 Signs, the 
Satellite is Occidental, if leſs Oriental; and as Radixs to Sine of the remain- 
der, ſo 8 to the Semidiameters of the Ring, or 18 to the Semidiameters of 
2 that the N to the Eaſtward or Weſtw-ard of the Center 

Saum, according to the aforegoing Precept. 

Laſtly, as Radius to Cos ine of che Kid Remainder, ſo is the greateſt Lai 
tude from the Line of the Ana, to the Luitude ſought. 

Here Note, that I ſely negle& the Inequality of the diſtance ariſing 
from the Eccentricity, as being too ſmall to be any way obſeryable. 

Laſtly to clear all difficulties that may ariſe to them that are bur little 
verſed in this fort of Calculation, I have added an Example of the Work, 
chat where the precept may ſeem obſcure it may be thereby illuſtrated. 


oh. 
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"An. 1657. Mai 19. fl. a. M. obſerved the Satellite very near S- 
turn on the Weſtern ſide, and above the Line of the Auſa. I 


ſuppoſe this about 10h p. . Let us now Calculate to that time. 


1 
Mor. Med. Suel. 
1641 


IT 10 21 
o 19 39 


Ergo 2.42 Semid. Annuli ad occaſum & 2 ad Boream ; Agreeing exactly 
vic whe Deſcription and Figure of M. Hwgens. 

I here call the Plane of this Sarellire's Orb, which hitherto I ſuppoſe the 
fame with that of the Ring, Saturn's Equinoctial, not that any diſcovery hath 
been able to prove that the Axis of that Globe is at right Angles thereto, but 
becauſe it hath pleaſed M. FHwgens to call it ſo, and likewiſe becauſe it is ſo 
nearly Parallel to our Globe's Equinoctial; Nevertheleſs to ſpeak my Opinion, 
I beheve that the Axis is Inclined, and that not a little, to the Plane of the 
King; for as the Reflection of the Suns Light rrom the Ring is a great con- 
ventence to that Hemiſphere of Saturn, which beholds its Illuminate fide 
ſo that the other Hemiſphere is very much Incommoded by the Shadow of 
the Ring, which for many Months, and in ſome Parallels for ſeveral Years, oc- 
caſions a continual Night by the Interception of the Suns Beams, which is a 
conſequence that Demonſtratively follows the Poſition of the Ring, in the 
Plane of Satwrs's e/£quator. Now this great inconvenience would be in ſome 
meaſure relieved by the Oblique Poſition of the Ax, for then the Parallels 
of Latitude interfecting the Plane of the Ring, many, and in moſt cafes all 
of them, might for ſome time in every Di Revolution of the Globe, fire 
themſelves this Eclipſe, which otherwiſe were ſufficient ro render 
this Globe of Kuurn unfit for any ſettled Habitation ; but this is but Con- 


The 


15 1 5 
8 The other two Satellites of Saturn diſcovered by S. Caſini at Paris, An. 
1672. and 1673. I muſt confeſs I could never yet ſee; I have been told 
that they Diſappear for about 34 of Satmrn's Revolution, arid were only to 
be ſeen when the Arſe were he pars it being ſuppoſed that the Light 
which proceeds from the Auſa, when conſiderably opened, might hide theſe 

Satellites. | 5 5 


Te Theorzof LXXXII. 1. La Diſtance du Premier Satellite du Centre de Cuurm m'a paru 
the x — variable, & ſon Movement ſenſiblement Inegal, plus viſte, en ce temps, dans le 
doo 5 At, Demicercle Occidental, que dans I Oriental. J'ay dernierement determine ſa 
Caſlini. n. 187. Moyenne Diſtance de A du Diametre de! Auneas de Saturne, fon Mouvement 
P. 299. Journalier de 65 10041” 31”. Ainſi fi ſon Mowvement eſtoit Egal, la durde 
de ſa Conjonction avec Saturne, c eſt a dire, tout le temps qu'il met à par- 
courir ſon Awmear, ſeroit de 7" 46“. Elle m' a paru plus grande par les ob. 
ſervations immediates, mais il eſt à remarquer que je may juſqu'4'preſent pg 
voir ce Satellite _ pres de Sæurne, que d' un quart d' un Anſe. 
Joy Calcule I Epoque de ſon Mouvement, pour le dernier Decembre 168. 
a Midi au Meridien de Pars en V$ 249 50“. | 

La Diſtame du Second Satellite du Centre de Saturne m'a paru plus Uni- 
forme. je! ay determinte d'un Diametre de I Auen & : Son Monve- 
ment paroit auſſi plus Egal. PN ay Calcule le Jour nalier de 45 11 31” 30”, 
Ainſi la Durée de {a Conjonction devroit eſtre de 8 367. Je n'ay pas non 
plus vi juſqu'à preſent ce Sæellite plus proche de I Auncau de Suurne que 
d'un 4 d' un Auſe. Comme ce Satellite ſe voioit la plus part du temps dedans 
les Confins de la Diſtauce du Premier, au quel il eſt Egal en Grandeur, & 
Semblable dans la Couleur, la difficultè de diſtinguer ' un de V autre à eſte 
extreme, de fort que fans un aſſiduitẽ particuliere aux Obſervations, & fans 
une grande multitude de Combinaiſons je nen ſerois pas venu à bout. 

J ay determin& I Epoque de ce. Sæuellite pour le 3 1 Decembre 168 5. a Mi- 
dien M 90 100. A 

La Diſtance du Troifieme du Centre de Satwrne paroit d' un Diametre de 

Auneas & 3. Son Mouvement Fournalier 2* 18? 41” 50%. Ainſi fa Conjoncti- 
on doit durer 10 heures. L. Epoque de fon Mouvement pour le Midi du Der- 
nier de IAnnee 1685 MN 90 39%. b 

La Diſtance du Quatrieme Sæellite au Centre de Saturne paroit de 4 Dia- 
metres de I Annen. Son Movement Forrnalier de 2 20 34“ 38 “/. la Durée 
de fa Conjonction 15h 6'. L' Epoque de ſon Mouvement au meſme temps & 
lieu que les autres, en XK 180 11. 

La Diſtance du Cinquieme Satellite au Centre de Sæurne de 12 Diametres 
de I Amen. Son Mowvement Fournalier de 4 320 17“. Ses Conjonctions 
durent 24 heures. L. Epoque de fon Moxvement au meſme temps & lieu, en 
X 160 19“. Sur ces Principes on peut conſtruire les Tables, & les Ephe- 


3) t. 2. The following Tables are Calculated from theſe Elements, and Re- 
P.39%  _ duced to the Meridian of London. ; | 
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T ſhall only add that the Proportion of the Squares of the Times of the ge- 
9 Sree (which is propoſed as probable by Kepler, 
but now demonſtratively found true by Mr. Newten,) gives us nicely the 


Proportion of the Diſtances of theſe P 
ſuppoſing the Satellite of Hwgens four Diameters of Saum 's Ring diſtant 


from the Center of Sum ; and 


him, we ſhall find by the Periods the Diſtances as follows. 
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"T3: Wo! 
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187 
415 
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Diſtantia. 


Dian. 


Oz 964 
I» 235 


13 740 
45 000 


II, 621 


"Theſe Diſtaces may be ſed, as more accurate than thoſe obtained by Ob- 
berwn, which yer differ bur lite derben. 19 


The Phaſii off LXXXIII. An. 1666. Tun. 26. between z and of the Clock in the 


2 Morning, r e e 


n. 14. P. 245. the t Diameter of it 
Eg. 130. * (WO 
to.the naked Eye. 


I faw the Limb pretty round, and 


The of the Phaſis of it had various 
the North and South Poles of it, ſomewhat darker, and by degrees it grew 


brighter towards & and e, two Belts or Zones; the one- 
{mall dark Belt croſſing the Body Southward ; Adjoining 
:\mall Line of a ſomewhat lighter Part; and below = 


The Revolntion LXXXIV. 1. S. 


a 6o Foot Glaſs, and found 


ube, to be ſomewhat more than 


that is about 4 times as big-as the Diameter of the Moor appears 
very well defined without Radiation. 


of Light. About 4, and /, 


which, 5, was a 


to which was a 


again, Southwards, 
was the Great 8 c. g Between n 2 * _ other . cg Belt, 
Was a bright Zone, but iddle 4, was ſomewhat darker 


Camper affirms that, by the Goodneſs of his Glaſſes, he 


75 Jupiter «pon hath Obſerved certain Protuberances and Inequalities of Jupiter and he is 
8 


. Cam 
n. 1 


Axis; 3 | | ir Cituati 
«Y now Obſerving whether they do not change their Situation. 


p. 3. 2. An. 1664. May 9. about 9 a Clock at Night, Mr. Hook with an 
7 Dr. Hook. Excellent 12 Foot Teleſcope obſerved a ſmall Ser in rhe biggeſt of the three 


-Obſexrer Belts of Jupiter, and. Obſerving it from time to time, he found that 


within two Hours after, the ſaid 


Sort had moved from Eaſt to Weſt, about 
half the Length of the Diameter of Jupiter. 


By S. Dirini. 3* Euſtachio de 'Divinis pretends, that the Permanent Spot in Fer hath 


-n, 12. p. 209, been firſt of all diſcover'd with his Glaſſes ; that B. Gotignies is the firft that 


hath 


CE nd 
- 


| „„ ..--.- 
hach thence deduced the Motion of Fapiter about his Ari; and that M. Ca- 
at firſt it: Bur that Spot was obſerved in England a good while before. 

4. There are two Sorts of Spurs at certain times to be ſeen in the Di 
22 One Sort are nothing but the Shadows of his Kærellites: but the 3 24. Caſſini. 
other ſome reſemblance to thoſe that are ſeen in the Adoor : and they are n. 8. p. 143. 

haps of the fame Nature with thoſe that are called Bes. They Move": 10. f. 2. 
ken the Eaſtern to the Weſtern Limb ; their apparent Motion is unequaly,, f. f. 127: 
and ſwifter near the Center than the Circumference ; and they never are fo © 
well ſeen as when they approach to the Center ; they being very narrow and 
almoſt imperceptible when ' they approach to the Circumference ; which 
makes us believe, that they are flat and ſuperficial to Fupiter. 


A theſe Sers there is none ſo ſenſible, as that which is ſituated in 
the derten kes of the Sowthern-Belt, Its Diameter is about the tenth 
part of that ” «ay nar wh wget arr rate rence an 
Fupiter, it is Diſtant from it about the third part of the Semidiameter of that 


M. Caſſini, after he had made many Obſervations. of this Jer during the 

Summer of the Year 1665, found, that the Period of its apparent ion 

is of 92 56%. He continued ro Obſerve it till the Beginning of 1666, when 

ter approach'd to the Beams of the Sw : But after he was got free of 

e Sun-Beams it was difficult to be diſcern d. This gave grounds that it 

might be of the Nature of the Spots of the Sun (which after having appeared 
for a while, difappear for ever) M. Caſſini ceaſed at i Fu 5 


But Jan. 19. 1672. (f. u.) when he obſerv'd Jupiter, at 4% h in the 
Yoming, he perceived in the ſame Place of his Diſque the Figure of the ſame 
Sor, adhering to the ſame Soxthern-Belt. It was already gone beyond the 
Moiety of this Belt, and he ſaw it advance little by little towards the Weſtern 
Limb, to which it ſeemed to be very near at 6h, 

By the Celerity of its Motion near the Center, and by the Place where he 
had begun to ſee it, he judged that it might have been in the midſt of the Beli 
at 4" 35” in the Morning. And as he prepared himſelf to make Ephemerides 
of its Motion for that Tear 1672, he perceived that in thoſe he made for the 
Year 1666, this Spot had been in the midſt 3 ſame Day, namely 
the 19th of Jan. at the ſame Hour. So that in fix Years, of which one is a 
Biſextile, it is found to have made, in reſpect of the Earth, at leaſt 5294, 
Revolutions, each of 9h 55” 85%, compenſating one Revolution by another; 
and at moſt 5294 Revolutions of 9" 55 51“; foraſmuch as he was aſſured 
of the preciſeneſs of one Mean Revolution to one eighth of a Minute. 

Until then he had never ſeen an immediate rn of this Spor after 9 
hours and 56 minutes, becauſe it had not happened, that Jupiter after the 
Apparition of the Spot had ſtayed, in one and I ſame Night, long enougli 
above the Horizon, at leaſt a ſufficient height, to obſerve him with due Di- 
ſtinctneſs. He had only concluded the time of this Revolution by Returns 
obſerved after about 20, 30, and 50 hours; and he had more preciſely limit- 
ed it by Obſervations more diſtant. But the Night after ar. 1, at 7+" in 
Us Evening, he fw this Jor in the midſt of the Bel; and the ſame Night at 

— . 1 26 


3 (384) 

260. in the Morning, WE. returned preciſely to tie fame Place, 

— He together with M. — Mariotre, began to ſee at 8 4 

te Spor already ſomewhar removed from the Oriental Limb, but yet — 

and ſmall. At 81 47”. they ſaw it very diſtinly advancing towards the 

middle of the Belt. At 9h 15” 4c”. until 9 8/. they ſaw it in the midſt 

of the Belk. At gh 15/. it was paſt the middle, and was come nearer to the 

Occidental Limb. And a little after the Heavens being over. caſt, he could 
bbſerve it no further. 


Places of Jupi- LXXXV. MP 1677. Feb. 16. N. Alto Fove 18 100. cus Di- 
age ſtantiam à Fixa Lucis ** (cujus Lat. 1 40, Bor. Locus Aibi N 14 
bor gar el 16“. at Streetio, 14 3” 540% Tubo Longiori 2 ſum, 167 2 & 
n. 82. 5. 4036, Differentiam Altitudinum Centrorum M & * 17 17. 
| 17 Feb. 7h 250. p. n — W 150 54'. ipſe à Ha diſtitit 2 1. 50⁰% 
Altitudinum differentia erat 8' 40“. 
18 Feb. 7b C. Fixe diſtantia a Centro 1 erat 28 15”; Altitudinum 
differentia circ. 15/ 29”. In utraque Obſervatione Ero Altior erat Fix4, à 
qua ſemper Meridianum verſus Stetit. 


Hnito dein Calculod dis fingulos & hons oblervationum, inveſtiga 


" 


TTA h Jo E 
Februar.| 16 7 44.17 7 25118 7 © 


M—— 


— . — 
© — 5 — — —— —— — 


hben err, Longiainm n. o „fee 
o 2 16 | 17 22] © 25 12 
8 Auſtrum ab ea © 13 30 [0 13 14 0 12 45 
n a Pro rome 1 26 50 1 26 46 1 27 15 

13 58 13 49 54113 42 4 
— == 13 54 3 38 13 46 32.113 33 4) 


« Mar. 15. 9 v. Obſervare cœpi Jui diſtantias & Poſitiones à Stella f 
48. cujus Latitudo 10 20':. Bor. Locus Streetio N 92 54 oll; mihi vero 
* 90 57 15 7h 25'. p. m. Alto U 3 20 52. Diſtanria Ceneri Tpſius c 
33” 50. Altitudinum Differentia circit. 20” 42”. | 
| Mar. 16. 7b. 87. Alta Fixa 36". N 7. 7”. Alt. 


tudo minor r& 3%. A 15 
Mat. 19. Alto N 290 35/. 5. e. 6h 45“. Fixa Akior erat 

-neta 27 24%; à quo Ch a, diſtitit. 10745. Fr.” 
Hor. 7. 11. Satelles u > Fixa, 7 28”. Etiamnum Erro ſemper alte. 

-apparuir, ſed vers fuir depreſſor quam Fixa : poſtea humilior viſus el, ſed 

revera fuit Altior. | 


Mer. 20. melius p ad Akiradimum Differentias capiendss Miao 
metro, obſervationes hu u (fic putem) accuratiſſimas, quæ ſequuntur. 


Centrum Jovis ver? altius Fixa —— — 
u dich 


denuo capta ———— 
Et deinde Cemrorum diſtantia erat —— — 
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EN 8 
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31 30 
27 20 | Differ. 
27 


. & Fixe 


jo s 38 
19.0. 


Azymuthorum: 
oo Diſtantia u A Fixa.denuo.capra — 


D d d 


* 


Mob » 


| 27.8 diſtantia —— 
Venti 9 7130 30 Azymuthorum differentia —— 
9 
9 


A 16029 13 Eadem rurſus differentia —— 


dum th- 


- a 
o 0 0 G0 
: : 


| 5m 2328 10 Centri Þ © Fixa diſtantia <— 
= F" 
H10M, - 
18 2 vec * [ | 
—— 1 — 1 Do — — * — — ' — — 
28. | 8 57/31 8 A Fixa diſtantia centri 10 6 2K 
vents | 9 1928 10 DifferentiaAzimuthorum centri, r © 3 29 
walide 9 31126 zo Iſthæc Differentia rurſus —] o 3 32 
| /copinum A es: * : 2 
. }concuti- i | | 
.  [entibus. | 4 Pn . | 
30.9 56 26 15 Jovis diſtantia a Fixa -——— | o 15 38 
Celo ſa- | { 
ts ſere- 


. Hae & præcedente nocte in Conſequentia Fixe erat, antea ſemper} 
in Antecedentia. | „ | 


Harum obſervationum certiſſimas habeo, quas aſteriſco (*) notavi Azy- 
muthorum differentias; diebus 27 & 28 obſervatas, nimis ſtrictas acceptas 
æſtimo, ob vacillationem Tubi, quapropter, quando non ut volui eas ac- 
curatè dimetiri licebat, ne nimis amplas caperem curabam. pris 22930. | 

Ad Fevis locum ab his obſervationibus obtinendum ſupputavi. 


tt. — 
— — — Z—ä— 


d. h. 1 1 d. h. {| d. £5 o 
| Mai. 26 0 0 27 9 7128 9 19 
ö 22 5 eee OFD < aA 
Angudos Parallacticas ſive Circuli Fer⸗- % 
ricalis cum Ecliptita. . $0.47 — 79 49 —|78 36 — 
Fovis > Fixa diſtantia obſervata ] 9 10 4 6 2 O 6 3 
Differentia abſ, Alt . 0 6 30 Azym.1 5 Arm. 3 30 
Ergo Poſitionis. . 31 1 62 38 686 3 0 
Et Planeta in antecedentia Fixa —; o 8 38 o 2 51 n 2 27 
Cum minom Latitud. Boreab— © 5 11 O 5 19 © 5 32 
Fire Latitudo Tjchonica Bor. 1 20 30, 1 20 30 1 20 30 
* x « np % 9 54 9 954 9 9 54 9 
| Fixe — 1 1 \ 
Fe Locus M— a — 9 57 30 957 78 9 57 30 
Fos itaque Locus Ne- 9 4 5 5 1 18 9563 
3 7 — 9 48 52 5 34 39 9 59 57 
Cum Latirudine Boreali — ——} x 15 19 1 15 111 1.24 78 


Remotiſſimi r 8 — wege Tubo & er Taue r 
560 320 349 

TY 17. circa borz dimidiam- poſt exortum Fevis ejus  eodem Tuboy 

Limbi Remotiſſimi à Fixa cepi —— — un 
Mar. 20. Sequentes habui obſervationes, Primam Breviori Tubo, digi- 
torum tantum 83, reliquas Longiori, viz. 164. dig. 


cn. 


* 0 
7 14 Limbi u remotior. 2 Fixa diſt. 850 9 48 2 
Eadem diſt. Tubo capta 1650 9 52 28 

8 16 Limb. u Inf. «ac Fixa 784 4 4114. 17 
8 230A. cadem reperira Differen. 786 4 41/4 17 
Diameter —— 135 0 48 | 

16 1 26 imb. iterum capta diſtantia 1665 9 5719 33 


1658 9 340 30 
8 nn 


[rg ol. 


Ae 26. Veſp. Alto Jove 159 50/. Limbi ſui remotioris yz Fix diſtan- 
tiam, eodem minori Tubo dimenſus ſum 4205==48” zo“. 
INLET TU eee 3 
bus, invenio. 
; d. 8 15 . 7 
| 8 — 8 50 


5 4 
— o © 

— Jovis a Fixa diſtitit— 38 ++, 38 2 5 30 

Altitudinum differentia erat 0 4 170 4 36, | 

Ergo, Angulus erat Poſationis 80 6. 0 78 21 

Et Jupiter in antecedentia 22 o 1380 1 55 

| . . 1 IB: $jx 9 18 


79 — on Tt 
Fe il Loos hs wi 1 brit 130 37 175 quem 
vult Author Carolinus 8 330 47”; g eggs x 02 Locus 
| + en Jovis erit Mili. N 1 2 


88 16“  13%35/33, Laitudo . PIE 
8 350 1 35016 vera J Mz. 9001/66! = 
| 3 4 yo At 


358 
1 prodibit Locus © 15. 32“ 10g, 
o fac N '< & Latirudine perceptis'Orbitz Fovials & Terrefris Or- 
— conabimur. 
— | „ 


Y. 10* 40 18", 
IG 24h — 100884. — 
$4492T» 
— 444952 


3 r * as SE Radius Ec 
» Orbizen protenſe, & Angulus U IT S, viſa Plancte à Terra La- 4 


1 35 . I 

Ex datis (in Tnangulo 1 ST) ) Angulo, 1 TS, \iſeLariniididis ad Cir- 
— ay u S, & u T., Plancte * Sale & Tema Diftantiis, ut ſu- 
pra repertis, eruetur Ain % 8 K. Latitudo five Inclunatio Planere * Sole 


conf} 1 18' 5, _— Sr 
Locus cus erat, =, 189 & 
Loa 2 5 N 0z' 


Terre A Sole diſtantiis, i invenietur 
33% d quo ſubductis figillatim iis Nod; Locis, quo Autores, quorum No- 


———. 


mina in ſequenti Tabella exaravimus, aſſumpſerunt, annexa · produnt Argumen- 
ta Latitudinis ; TEE ESE = promotum 
-haberi quim 6. 29 39 nec minus quim 3 58 49". bee. 
detur differentia in maxima Orbitz Inclinatione inveſt 
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Fevialts 2d 529 x8" 20", quem ſtatuunt re 19 60”, 
Srerrim, 10 170 00”. N. Ge Wogins 10 21” 48". omnes juſto non- 


al Majoremn. 

T etl Snchnnionm, vel ſaltem non Majorem, cum heſternæ 
noctis, tum Menſium Februarii, Marti, & Aau, Anni Elapf, obſervationes 
ſuadent. Interea verd non diſſimilandum, |. paſſe & majorem (ſcilicet 10 20 
2 a tranſitu 4 prope 8® M. -A 1649. Aal. 29 & 30. St. 1 Nor 

orce à Ricciolo & Auto, Viris Doctiſſimis, obiervato Par. 1. p. 710. 
ftrari: rar ay ems nobis (ſiquidem Orbitarum Inclinationes ab omnibus inva- 
5 th l aſſignatis, — — —— — yoga "© 
titudinibus a 75 que accu- 

ratius reſtituarmur, à præciſa hujus Inclinationis quantitate determinanda me- 
2 Hoc tantum, quoniam Fixarws ex Latitudines etiam Immu- 
ubiles reperiuntur, auſim affirmare; Angulum Maxime Inclinationis Plani 
Ole Fovialis ad Eclpricam Minorem eſſe ſcrupulis 267 40“, quam Latitu- 
do Stel S. Li 4* qu Halen dicitur, Ultima quamnor in iniftra 
Al V inginis r coped daun elem de dan, 


Inclinatio. 


| LAXXVI ie our Ancient 4 1 d0 . 
Conunctions of Saturn and have ever in one Year's ſpace, ſince of —— 


they were Grit in uſe to thus of Aalen Calculated from 74 Jupiter. 
the me Tables indeed . eight ne ovine — 


© 1683. at 
reface to = 


three me, 


Greenwich ; 
of by Mr. Flam- 
ws N. 149. 


11 IN (ions 10, — — ing ſome few 
* paſt : bur becauſe their Latitudes alter ſlowly we may hende chndudethe 

Difference 8! 2 5. to have been nearly their Diſtance ar that time, theſe Ta- 
dies being EET on the Tychoxick, Obſervations made” 2 than 40 
Years after, and. ſhewi , Latitudes of the Plauers well at 't 

loo Years hater we * to have anſwer d t T 

6 8525 Gr how fr a ſpace the Diſtance of 5 | 
ye in the Heavens. — betwixt two Might, 
wd Jahner are, that * [tance agrees AY e e 
and that Ricciok was miſtaken... 

- dee eee to. one's Ephemeriver formededo 
D was April 29. 1583 in 21 Deg. of , the Sum being 
ben in 27 Deg. of x, fo that that Planet 1225 him in S igus Ae 

C = 


(39 
Afcenſion-and whh South Latitude this Cugreſi could not be obſerved by 
the Noble Tycho uho was mindful of it, as appears by this Note in Page 3j 
of his Hiſtoria Cel:ſtiss May 30 A. M. uo primum poſt Conjunctionem 52. 
turnum diu rr . Radium. 


rex: cid 47 8 on 6194 noon 


The ſave fu hen the wer ga. . 
2603. December 14 at Noon in 9 \& of $, but the I Kepler and 
dur Sir Chr. Heyden found it by Obſervation 7 days ſooner, or the 7 Day of 
the fatne Month in the M in der & Degrees df 5, che Planer being 
bur tene nana en e Rays of the an. 
© The Emphemerides of the Learned Kepler Calculated from his own Rudd. 

Tables, make the next Conjunttion 1623. betwixt the 7th and $th of 
"7. 4 bg 
— — — 902 

By the ſame Tables, and Emphemerides of Eichſtade Calculated from them; 
theſe Ploners met again in the 25 of he, betwixt the 15 and 16 of Ft, 
1643. with a degree Difference of Laticude 
By the joint Conſent of Eichſtade s. and our Wing's Ephemerides the (ane 
Planets were in Conjunttion again 1663. on the 10 of Offobey at Noon in 14" 
300. of 2 with one of Difference of Latitude; this Conjrnttion ws 
obſervable after Sw»-ſce in our Latirade, but I hear nor thar any one obſer 


ed it. 
| Inevery one of thee Yea there h only one ConjuntFion of the rw 
88 nor is it poſſible that there ad be more, except the Helium 


near the Oppoſition of the Sun; — — 
proce tee Div, and' one Retrograde, 2s has been within the Space of 7 
Months, betwixt Offober and Au laſt incluſive, ee ee 
n 70 


5 445 TY 35 Pert de Cott of 80 1 . 0 34 5 
— = SZ 
„ 49 Berwixe their Centers — 1 16 ! 
e ee 
3) Berwixe cheir Next Limbs - 0 15 22 
ob — 


— en. ho dt... 4 — — 


+. Leo each Lids) ot t add n Dow win ee? 
o %% 10 Berwixt'their Centers — 0.0 ol 
14 17] —— — — rep. o 20 12 
4 41＋———ů ů *³ðẽ 1 
4 25 Betwixt their next Limbs —— 9 19 444 
124 33 Betwixt their remoter Limbs — - | o 20 37 
15 2 e the Heel of Caſtor —— 48 32 25} 
15 14 Fupier from the fame Star 438 45 51” 
rr ̃ 45;.10 
15 20 Suurm from the fame Star again — 48 32 20 
25 30 Berwirt their Centers again 0 20 30 
1915 ,,41 Berwixt their . 
JI 47] Their Centers — 1:9 25 37 
1 47] Their Next Limbs — o 25 11] 
2218 25 Berixe their Centers — 3 33 tg 
— 118 29 = rep. | 0 33 20 m 
The Diſtances betwixt the Planets were meaſured with the Alicrumerer and 


16 Foot Glaſs, from the Fixer Stars with the Sextant : thoſe of hay 12 2884 

my Aſſiſtant, the reſt by my elf. | 

On the 22 day, the Planet Fapiter was in Confoyunc of Sour ſome- 

bing bs Dine t from him than he had been obſerved TIC 2— 

ence the Middle Fin bet wirt theſe Obſervations 1s pointed 

out for the time of their true Conjunttion, but to determine it more accurately, 

I ſhall Examine the Obſervations made with the Sextant on the ſeventeenth 

dy, which being neareſt the time are moſt proper for this p 
The Correct Longitude of the Heel of Caſtor now S o $6 74201 irs: La- 
ME 2% e. « South. _ „ eee 
14138 

By the Mam 1 of Cuum 56. 20. and his pal from * 

th ow Caſtor obſerved and corrected 48 32/ 30%. I found their Difference 
1 tude 48 30" 37. therefore Sarars in N 19 217 199, 


41 Laticude of Japier alſumed 41/ 30. and his Diſtance from the | 
Sar 48* 45 20”, their Difference of Longitude 4 43) 16. and Jupiter $ 
T Plac hace in N, 190 34 39“. . 

Hence Fwpiter's Place in conſequence of Saturw' J 137 20”. Sith which and 
| the Diſtance of their Centers obſerved, the fame. night 20' 12“. I find the 
— me Difference of their Latitudes 1 [5 20/7 bur l « Minune Different from 

7 wha Haſſumed it on the Authority of the Tables. 

4 The A t Motion of Jupiter from the 14 to the 18 day of October by 
7  Epbeweris exatly calculated and made agreeab le to thele « ations is 29 

C', of Satwry 15 or”. PD dene de orion of Jupiter from 
Sewn in four days i is 14/ 15”, I fay therefore as 4 days Motion, or 147 


x5”. 15 


— — a ., 


(63229 wm 
Days, or Hours; ſo is 13' 20// (which 

es bf Sony ao-y6 Moms eee 

lapſed ſince the Conjunttion ; which mken from-rhe 17 Day 15 — 

r gives the true time of the Conjunttion of the two 

on rhe 13 Day, one and Hours aſter Noon, 1 


ccounty the 14 at 9 4a Clock in the 
At W ge e Gi Yai in Ns 15 Lad 
The: 8. e n leren 


, > with the | Star of Leo ; 
O04 'L : of 16%. N. with 1. 


- ow 


Minutes dif 

_two, Planert. But cheir O ion ſeems 

only of the bare Eye, without an In- 

nent, hes 80 not tlat ic differs at all. but rather that 


1 Ta Frm this — 


of Follow then he Phe ab 
On the 19 . Tue abe ee. 


172 — 
— bay Shear? 


— 7 — n 
9 24 Jie from the Fler 0 — 18 10 
1 2 26" | rep-[46 18 
| 12 2 — | = pay 8 5ol 
4 $1793; Mien dd: 46 9 55 z 
We GRIND 95 37 4 Deal — — : — 8 42 F 
1 ET nn mms „% 
9 405 Sunn — 8 29 35 
7 4 — NU 8:5 4% 


Head 
Heart 
The Heel of Caſtor from E RN — 
D their Conters 
Berwixe their Remote Limbs 


Berwixe their Nen Limbs 


| — — — 7 
1 
The Hee! of Cyfor from the Lins 


8 18 oo 


8 17 55 
8 29 35 
8 29 35 


12 58 50 


| 


54 34 20 
15 24 45 
11 36 
II 3 

II 58 


— —— 
1 


Feb. 


7 


* 


beuten cheir Cemnrs 


1 


From Oeger formerly made, I have determined the true Places and 
G eps IT 
b. 


The Heel of Caſtor GS o 5 10 L. © 51 40 Sowh. 
Bright * in the Lions Head, 1 E—Q 16 15 27 9 41 07 North. 
Lam Heart A 25 24 45 o 26 20 North. 


Ad de the above recied Meakares, the tree Diſtances of the Plane 


* 


from theſe Stars Fanuary the 26th-at gh 40 p. m. as follows. 


8, 


i 


Saturn from the Heel of Caſtor 
Fepiter from the ſame 

Saur from the Lions Heart 
Jupiter from the fame 
Spry frm th right in the Lins Zed E as 


8 
Mk 1 ell de tr ce ar his ms. 


17 


/ 
. e 


Of Saturn AQ 16 57 10 Tat. 1 13 
Of Jupiter % 17 o 10 Lat. 1 Ol 
Due of Lo 10 00: of L. 


0d I. 3 Eee 1155 


30 


— 


09 


CA 


18 
29 
18 
29 
42 


88 88 88 


| ( 394 ) | 
The Retrograde Motion of 7apirer from Saturn in 4 Days, betwixt the 
Twenty ſixth and thirtieth of this Month, by my correct Ephemeris is 12! 
15%. I fay therefore as 12/ 15". is to 4 ma Myr Hours; ſo is 10' oO. 
(the Difference af the Plarers preſent Longitudes,) to 78 Hours or three Days 
{ix Hours, which therefore added to the time of that Obſervation Jan. 26 
9 7 gives the true time of the Conjunttion Jan. 29d 16b. or according to the 
common account Jan, 30 at 4" in the Moming.. At which time both the 
Planets are in N 16? 51/!. with 11. Difference of Latitude or Diſtance 
from each other, which is further confirmed by the Meaſured Diſtances of 
the Planets on the z oth at Night before recited. a 

On the 26th Day at h 4o' the dus True Place was by my Tables in 
* 179 21/:, ſo that he was now about + of a een. 
Towards the Latter end of the following April the Planet Jupiter began 
to approach Sar» again both being now Direct; the 28 at Night with the 

16 foot Glaſs and Micrometer I meafured the Diſtances. | 


— 9 * 3 3 


An. — | | ; | 
d. * : 119 220g wk; . 
Ur. 28 10 21 Betwixt their Centers — o 32 35 
11 23 . — ae n 
10 24 Betwixt their Next Limbs — o 32 4 
10 26 zt 1213 ly — rep. © 32 2 
| | Betwixt their Remote Libs but not accu-| 
| "| rately, Clouds interpoſing —— 
| 140 91 — 2 0 nn 2 0 33 22 
My 7 8 59 Jupiter from the Lions Harrr— 10 59 oo 
9 2 r :Þ o_- 2 | 10 59 00 
| | 9 (Saum from the Lions Heart | — wing 155 * 
| r e 
9 Jupiter from E in the Lions Head — 8 55 z5 
| 9 15 mr * reep. 8 55 40 
| -] 9217 Saturn from the fame Str — 8 39 4 
| iir my rep.] 8 39 49 
| 30 Betwixt. their Centers — 0 15 38 
435 19885 125 rep.] © 15 37 
6 1:9 354 Berwixt their Next Limbs — 15 o 15 K 
n nen 
| 9 40 Betwixt their Remote Limbs — ' o16 2 
| 9 4 „ 2200.1 ft? — rep. © 15 58 
| 10 20 Jauer from B in M — 38 11 45 
1 
10 260 Sun from the fame Star — 38 10 55 
10 28 — — rep. 38 10 45 
May 11 9 28 Betwixt their Centers 13 how 0 20 2 
31 1 _ rep. oO 20 : 
161 9 22 Betwirt their Centers — [oo 34 o 


( 395 ) 


From theſe Obſervations I ſtate the Diſtances of the Plarets from the 
Fixed Stars May 7h at 9h 5'. p. m. as follows. 


0 , a" 


Caturn from the Lyons Heart — 10 58 50 

ter from the ſame —.— 10 59 oo 
Saturn from E in the Lyons Head —— 8 39 40 
Japirer from the ſame — 8 55 35 


0 U i o 7 70 


Hence the true Longitude of S. C3 14 27 42. Lat. 1 12 46. North. 
of Jupiter $2 14 26 37. Lat. o 56 43. North. 
Difference of Longitule I 4 L. o 16 z. 


The Difference of Latitudes ſomething exceeds the Diſtance meaſured with 
the Micrometer, by reaſon that the Wind then ſhaking the Sexravr permitted 
us not to be ſo exact as uſually, but the Difference, being leſs than half a 
Minute, I eſteem inconſiderable. | | 

The Diumal Motion of Japiter from garurn was now z 15”. It holds 
therefore as be Br (one days Motion,) is to one Day or 24 Hours; fo 
14%. (the Diſtance of Jupiter from the d with Carzrn) to 8 Hours, the 
Interval betwixt the Obſervation and following Comjunction, which was there- 
fore 17" after Noon, or according to the echoing May 8. at 5 a 
Clock in the Morning. At which time the true Place of the Planet is 1 
149 28'2, the Difference of their Laritudes, 15 40. Saturn being ſo much 
more Northerly than 7apiter. | 

In all, beſt eſteemed, tronomical Tables extant, the Mean Motions of the 
Planet Saturn are too Swift, of Jupiter too Slow conſiderably : Hence it 
came to paſs that they made the Direct Conjunttions ſome Days Later, the Re- 
trograde earlier than they were found by Obſervation. 

2. Oct. 26. ſt, n. 1 2 Jovis & 2 FI * & Aron: gs, 
tro.ex voto deprehendere t ꝛ quo tempore ſim qu? vr d 
tis conſpicua (quod notatu dignum) dictis Planeris ſatis prope adhærebat. n. wm = 
Jupiter {eſe cum tribus Comitibus tum offerebat, forte & Quartus adfuit, ſed 
ob Nubeculas haud fuit conſpectus. Sæurnus diftabat à Jh. 16' 44" ; p- 
ter à Stella (ni fallor in Armo Dextro Q) 37 55''; Rurſus Saronw à di- 
da Stella 38” 10. Stella dicta verſatur modo juxta noftrum m 
199 2! gff, A & Latit. 6> 20! 45". B. Die 30 Octob. 5h mane Diſtantia 
h & V, 25! 5 extitit ; unde certo colligere licuit Cnjunctianam jam ante 
complures dies celebratam eſſe quam Ephemerides Calculuſque primum die 3 


Id quod ſubſequentes Obſervationes adhuc chrius demonſtrant. Nam 
Loco, quod Diſtantia 4 & h de die in diem (ſi d inſtaret) paulatim Mi- 
nor fieri debebat, continuo Aucta eſt. Die 1 Nov. hor. 2 mane, ope Mirrv- 
merri noſtri dicta Diſtantia extitit 3 135 Er Die. 2. Nov. eandem Diſtan- 
tam ru ſus reperi 35 210. Die 3. Nov. mane hor. 1. jam 39' 90; Die 4. 
Nev. czlo perquam ſereno adhuc paulo Major dicta Diſtantia inter h & 1 
deprchenſa. | 
| = Eeez2 | Alteramy 


— L SA „„ CR - 3%: es 


_— — 


CF 
, quod attinet ex Retrogreſfionibus horum 


Akerith Cees 


6 ſecundum E — 1/- hang 
nnarii hujus Anni currentis 1683. Obſervationes nonnullas ac precipuas 
bitas hic U ä 
þ | 3 | "mw. 
An. 1683. | alt. corr.  Obſtroationes. Diſtantie. 
veſp. Y 
Ei. 7 25 . + 7 
Feb. x | 6 40 0|Diſt. Suur. & Fov. inventa eſt- 3 300 o 35 5 
Feb. 2 | 9 30 o Diſt. Sæur. & t. — 2900} 0 22 z 
Feb. z 9 oo o Diſt. Saur. & Fov. ——— 2500] 0 19 © 
Feb. 4 10 o o Diſt. Sur. & 2300 © 17 29 
Feb. 5 8 30 o Diſt. Saur. & 70. — 2100 © 15 59 
Feb. 6 7 51 o Diſt. Kur. & Fov. ——- 1850] 0 14 6 
| Feb. 7 | 8 17 19|Diſt. Saur. & 7. 1700] © 12 55 
| Feb. 8 | 6 10 o Diſt. Sur. & 7. 1600] © 12 10 


Feb. g. veſp. 9" o' 8“. Plenetas Tubo confpexi per * denſiſfimas 
nubes ; Oculoque fugitivo deprehendebam Cory 1 Lan jam celebratam 
elſe node præcedente inter 8 & 9 Febr. Nam dicta Diſtantia paulo amplicr 
modo apparebat. Prout etiam 11 Febr. veſp. 9* Oo. of fatum eſt : nam 
Diſtantia inter Suurmum & Fovem erat 2000, hoc eſt 0? 15! 12“ Adicromerns, 

uz die 8 Feb. tantum inventa eſt 0® 12 0. 
Ad hæc Conjunttionem jam eſſe celebratum, exinde certd conſtabat, qu 
e Planeta cum Femre Urſe Majoris non amplius, ut quidem die 8 Th 
— i in linea ſubſiſteret recta; tum etiam quod Sarwrmus non amplius 
ad Orbitam Jyvialium fub Angulo Refto commoraretur. 

Quo autem hoc ipſum eo evidentius redderetur, Obſervationes nonnullas 

diebus 9 continuatas hic apponam. 


25 h. "u ir 72 
Feb. 12 9 © Diſt. Ser & Jov. Ee — 2200|17 6 
07 eie e — zz 19 24 

a Wd#::-0: — — 2900. [22 3 

2 17 8 o | — — 3750 28 30 
> $01.9 o | e 5250 [30 12 


425 — igir 2 i _——— _ ſu ue liquet, cum 7. 
die in 4 ab invicem magis que od Conjunctis 
ph incer 8 & 9 Fir. evra jm ae e « cha 
Denique adjiciendum. pariter cenſeo A philorum uidnam circa 
Tertiam eorum Conjunctionem, Menſe Maii e 5 


Hr. 1683; 


2 1683. | Hor. ambul. Obſervationes. Diftantie 
OT OT ITT NR FEY 
|. | h *' | Diſt. Sewn & For. ivena| ' "| 
afar | ; | 
10 9 14 * 375028 30 
111 9 10 — 3450 | 26 13 N 
132]. 8 475 — 3050 | 23 10 
13] 9 15 — 2800 | 21 17 
144 9 45 IS 2550 | 19 23h 
151 9 30. — 2400 | 18 15 
| 16] 9 30 — — 225017 61 
| 17] 9 40 — 2150 , 16 10 
18] 10 oo | — 210015 58 
| 20] II 45 — 245018 37 
| 21." o I5- — 28350 20 g| 
22 9 20 — 2900 | 22314 
*3] .9:-- $ EG 3330 1.54. 63 | 
244 10 6 | — 3600 | 27 22 
25] 9 30 — 4000 30 25 
. — 4,3; 50 
H. 4900 | 37 15 
| 8 9 56 —— 3325140 29 


Ex quibus Obſervationibus cuilibet nunc liquidum eſt, cum Diſtantia Sa. 
um & Jovis de die in diem continu) decreverit ad 18 Mau, & ab hac die 
rurſus creverit, Conjunctionem horum Plaxetarum eadem ipſa die etiam acci- 
diſſe, & quidem, (uti ex obſervationibus diei 15, & 20. Aſau patet) hora 
autemeridiana 10: quæ ſecundum 7 ee i die 26. primum 
ngruere debuit. Sic ut hæc tertia & ultima hujus Anni Cnjunctio Magna 
pariter haud mediocriter Tabulas eluſerit; ita quidem quod citius ultra 8 in- 
tegros dies revera conti 1 Ron EA | TalEY 
Sy timam e e die ſc. 18 Mai 
Y 10. fuiſſe, ex eo liquet, arurns jam lius eo tempo 
te ad Orbitam Fevialum ſub Ao verſabatur Recto; deinde etiam (uri 
ex ſubſequentium dierum obſervationibus videre eſt,) quod à die 18. Mai ad 
dem 28 quouſque Micrometru Diſtantiam Caurni & Joris dirimere potui, 
ning an fi RT 
| um quoque occurrit, cum die 21 Mai veſp. inter reli 

warns din Diltncam uriulue Pre > Sel ge > Ped 
4 Wy erigre 
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Anteriore Dextro Urſæ Majoris ſextante obtinuerim, atque eadem dicta Stell 
cum utroque Planera im eadem ſimul fere recta tum conſiſterent linea, quod 
promptum ſit cuilibet Rerum Czleſtium cultori dijudicare, an obſervatione; 
mez, Sexraute noſtro novo ſimul obtentæ, cum obſervationibus Micromery, 
captis omnino etiam conveniant, Sextante Diſtantia Fowis K dicta Stella erat 

29 38/ 40% & Saturni 3 20 19 45”; fic ut genuina utriuſque Plante 
Diſtentia extiterit 18” 55”.; Adicromerro vero ea ipſa Diſtantia invents eſt 
ea ipſa die 21 ſc. Mai 2009; fic ut Sextante Obtenta 1“ 14“. Minor 
extiterit. Non eſt autem, mi Amice, quod exiſtimes, hoc vel illo Inſtry. 
mento me aberraſſe, minime profecto; quippe Suurnus & Fupiter cum dict: 
Stella non omnino in linea recta ſubſtiterunt; prout cuilibet ex Globo & 
Calculo patet, hincque neceſſario illa diſtantia, Sexante derivata, etiam paulo 


The Mean Con- IXXXVII. Ricciob in the Second Part of the firſt Tome of his ef, 


Jauchen of Se- has given us a Table of all the mean Conjunttions of the two Superiors 
urn nf the Sees till the T of Chrif — but very courſe and ne. [ 
Flamſtced, have therefore made a new one for 43 Revolutions which are completed in 
n.149. P. 274. $53 Julia Tears, and 235 Days from their mean Motions, which I hae 
Joy 4m. 1603. by very kte-Obſervations. This being the Period of the Greg 
Conjunttions, after which Space of Time they return to the ſame Place of the 

Zodiac within 4. of a Degree. 3 | 

The Ordinary Conjanttions 1 once in Twenty Years, or more preciſc- 
Jy in 19 Jaliu Years, and 3 12 Days, in which time Saturns Mean Motion 
4s 81 20 48, Fapiter s the fame above one Revolution.  _ 

Thele are commonly termed the Leſer of the Great Conjunctions, which 
continue in Signs of the ſame -7riphcity for 1d Revolutions to each other, or 
199 Years : each Conjanition according to the Mean Motions being 85 29 
.48'% removed from the preceeding, fo that if any Conjunctian was made up- 
on the firſt Point of V, the next 8 ſhall be in 20 48“ of 2, and 

| — the following for 198 Year-fhall fall in F, Q and 7, Sigur of the fame 
But the 11 Conjunctinm after, ſhall happen in the firſt Degree of M, and 
the following ten Conjunttions in U, M, and V*, Signs of 2 Triplicity, 
Of theſe the firſt is called by our Aſtrologers the Grearer Conjunttions. 
But the Greateſt is, when after 43 Conjunttions compleated in 853 Years 
235 Days, the Mean Conjunitions having been made in all the Signs retum 
to that Point of the Ecliprick from whence the : tho! I muſt confeſ 
had I been to name them, I would have thoſe the Greateſt which hap- 
pen in the. Signs, S and N, becaufe then the Pharers Riſe higheſt, and ar 
longeſt viſible in our Horizon, as alſo being near their North Nodes, they 
approach neareſt, and if they have any extraordinary Influence (which N= 
beyd thinks either they have not, or if they have, we underſtand not) it 
-muſt according to their Axioms be F 
© Thoſe which happen in v and =.I ſhould cl the Grower or Middle, be- 
«cauſe..the Pleners being then near their South Nodes, may approach each other 


gn 


Hts Y , Tue, 


> 


"a 8 4X4 T A AS. 


8 A 7 


14th Day of January 


which time 


tho' they riſe not high i 
c biete t be 
Conjunttion of Saturn and 
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accounted the Leſſer or Ordi 


in our Horizon, being in Southern 
Jupiter this Year 1683. was on the 


old Stile, at 12 Hours after Noon in the Meridian of 
the Mean Motions of both the Planets were 4 117 | 
a5'. This may be the Radic of the following Table. 


X Table of the d Comjunttions of Se and Fupiter. 
Intervals. . Intervals. 
| Pg 
| Yo d. 5. 9 55 | 7. d. | yo 28 
| 1 | 19 312] 8 2 48 | 23 [46 219 431 
2 | 39 258] 4 5 37 24 | 476 165 lg 7 19 
3 | 59 2040 8 25 25 496 11110 10 8 
4 | 79 150] 8 11 13 26 [516 57] 61256 
5s | 99 96] 414 x | 27: [$36 32 44 
6 119 42 © 16 50 28 1. 555 31510 18 32 
7 138 353 8 19 38 29 | 575 261] 6&6 21 2 
158 299 4 22 26 30 ! 595 207| 2 24 9 
9 178 245 7 0 15) 31 | 615 153 10 26" 574 
10 198 = 8 28 is, 32 | 635 99! s 29 45 
11 218 5 00 5 33 | 655 45 13 2 34 
12 238 1 3 49, _ 34 „ 
258 bl 2 628, | 35 |694 30 7 810 
14 277 9 16 36 714 248 3 10 59 
1 297 a 6, 923 4 | 37 734 194| M1 13 47 
16 317 232; 9 14 1 38 neee 
7 337 178 7 30 [774 . 8] 3 19 24 
I | 397 124] 1 20 29) | 40 94 32 | 11 22 12 
9 377 79} 9.23 18|, | 4x [813 3437 25 00 
30 |397, 361. 5 26,6} | 42 | 833 289] 3 27 49 | 
n Jars 327] 12854) | 43 [853 235] 000 37 
— 1436 273110 143] | 1 8 


he Shadows 
upiter's Sate 
tes ob/erved ; 
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By this Table to find the Time of any Aer Conjunttion, Paſt or Future; 
neareſt to atty Place of the Zodiack,; for Times Paſt, ſubſtract the Longi- 
tude of the given Place from the Longitude of the Radix 4+ 11 45/, the 


reſidue ſeek in the laſt Column of the Table; if you find not the preciſe 


Number take the next to it, againſt this you have in the ſecond Column the 
Years and Days, and in the firſt the Number of Conjunitions paſt ſince any 
was made in that Place, ſubſtract the Years and Days from 1683. Fas, 14. 
and the Motion from 4 11 15/. ſo have you the true Time of the Meas 
Conjunttion, and Longitudes of the Planers then. ? 

' Bir for Times to come ſubſtract the Radix from the given Place, ſeek the 
Reſidue as before in the laſt Column; if you find it not, take that you find 
neareſt it; againſt which, as before, you have in the Tecond Column, the 
Years and Days ; in the firſt, the Revolutions future ; for Example, 

Tf it were — ired to know when the laſt Conjunctiom happen d in the firſt 
Deg. of =, ing or Ten Signs from 45 11 15 the Reſidue is 
63 11 15˙. which ſeeking I cannot find in the third Column of the Table, 
but I find 6s 12 56'. which is not two Degrees more, and againſt them 
3 57. „ and in the firſt Column i ome : of Con 
ſunctions inter an 516 Years, 57 1683. Jau. 1 
the ako pv Years, 322 Days, whic eee that the oat 
was in the N 1166. Nov. 18. and ſubſtracting the Motion 6+ 12 56, 
from 4 11 45/. it points me to the Place in 95 289 49/. | 

Or if the Time of the firſt Conjunttion in = to come were demanded. I 
ſubſtract the Radix 4 11 45%. 6 Signs, the Reſidue 15 17 15. I 
Teek in the Table but find it not, I take therefore the next to it 15 209 29/, 
againſt which ſtands 357 Years, 124 Days, theſe added to 1683. Far. 14. 
give me the Year 2040, and 138 Ys, May 18, for the Time of this 
Conjunttion, and adding the 15 20? 290. to the Radix 45 11 45%. it makes 
65 2® 140, for rhe true mean Longitude of this Conjunttion. 

From the Mean Conjunttion the Apparent may be found by che help: of 8 
Planetary Inſtrument, or the uſual ical Tables. | 


IXXXVIII. 1. S. Campani affirms, that he hath remarked in the Belrs of 
Fopiter, the Shadows of his Satellzes, and followed them, and at length ſeen 


<8. Mani. them Emerge out of his Dick. © F 


«bad 1 
y M. Clin 
and others. n. 


Pp. 143. n. 10, 
p. 17 f. n. 82. 


. 4039. 


2. M. Caffini, after he had diſcover'd (by the means of thoſe excellent 
Glaſſes of 4 5 Foot made by S. Campani) the Shadows caſt by the Sarellres of 


8. Fupiter upon his Dick when they h to be between the Sun and Him; 
24 aher He * A 


aft had alſo Bodies upon the Disk of Fupiter 3 
made ſome Predictions when they ſhould appear, to the End that the Curi- 
ous might be convinc'd of this Matter by their dwn Obſervations. 12 

Some of theſe Prediction have been verified, not only at Nome, and in 
other Places of Itaſ but alſo at Paris by M. Aura, and in Holland by M. 
Hugen; ry ar. Sept. 26. 1665. at half an Hour after ſeven a Clock 


one of theſe was ſeen both in France and in Holland. 


- 
* © 
> 


Theſe 
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The Spots, have this Peculiar, which diſtinguiſheth them from all others, 
that they are found preciſely in that Place of Jupiter, where ſome Suellire is 
ſen by the Sun; that they go from the Oriental Limb to the Occidental of 
the Diſque of Jupiter, with a Motion always equal to that of the Selle; that 
in reſpect to us they b the Sareliite, before the Oppoſition of Jupiter to 
the Len, and follow him after the Oppoſition ; that the further Jupiter is di- 
ſtant from the Oppoſition, the is the apparent Diſtance of the fame 
Selle ; that at divers Times of the Year, 9 changeth in Dropor- 
tion of the Annual Parallax of the Sæellire, according as he is differently 
ſcen by the Sun, and by the Earth; and that at one and the ſame time of 
the Year, when divers Swellites happen to be between Jupiter and the Sun, 
the Spors correſpondent to them are diſtant from them in Proportion of the 
Semidiameters of the Circles = the Un Catellites. 3 | 

« A. 1666. Fan. 26. about zh 15' in the Morning, I perceived (with y Dr. Hook. 
a 60 Foot Glaſs) Jr the Middle cf the Zone d, a very round Spor, like + ft 
thar repreſented at g, which was not to be perceived about half an Hour 
beſore ; and I obſerved it in about 1070. time to be gotten almoſt to 4, keep- 
ing equal Diſtance from the Sæellie h, which moved alſo Weſtwardly, and 
was joined to the Disk at i, at zh 25%, ſo that it was ſufficiently evident 
that this black Spor was nothing elſe, fave the Shadow of the Satellite h, Eclip- 
{ing a part of the Face of Fapiter. The other three Satellites in the time of 
the Eclipſe, were Weſtwards of the Body of Jupiter. N 1 


DMX. 1. Anni duo & amplius elapſi ſunt ex quo Eruditiſſimus Ni- The Elnigations 
chardus Toumleius Armiger, mihi Maximas Jovialium Siderum à Centro Jo- of, Jupiter 2 
us Digreſſiones, a ſeipſo obſervatas, necnon & Motus cujuſque Medios, Mo- plamG. Sou 
tuumque illorum Radices, ab Obſervationibus ejus dedu Townleio ſuo 82. p. 4030. 
accommodatas, communicavit. Ab eodem deinceps Ephemerides tuas, Clariſ- 4% 7. 1. 91. 
ſime Caſſine, Medicorum Siderum Av. 1668. impetravi; quibus quando cum 50 ea 
Motus tum Motuum Radices, necnon & ſummas Elongationes à Te conſti - 
rutas,, nonnihil a D. Townleii inventis diſſidere comperui, & Ego, quod ipſe 
impenſius hortatus eſt, nonnullas prima quoque Occaſione Obſervationes in- 
ſituere Operz fore pretium duxi. Micrumetro itaque & Tubo 14. Ped. Av. 
1672. Menſe Mar. Stil. Ful. ſequentia qua potui Cura Experimenta pri- 
" «wp Obſervationibus, in majorem Certitudinem, identidem quaque 

Iteratis. | | 'Þ 


An. 1672. Mar. 199 7 11', Limb. Jorus remotior à 4. Satellite diſt. 
. 1 Wo) b 130 1601 * 229 — 34” * 97 37 
27. 8. Limb. remotior ab eodem 4. Satellite n. 28. 5. 437 
L J grit! mid 5 1591 29—30 
28. 8. Eadem Diſtantia 1598 2933 


Jovis Diameter pluribus obſervationibus reperta 128. Ergo Semidiame- 
ter ejus 64 ; qui diviſis Diſtantiis obſervatis, apparentes fient Sucllitis à 
Limbo Fevis Remotiori Diſlantiz in Scmidiametris cjus. 

Vol. I. F ff Aar. 
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„ * 


Mar. 19. 25 ty | 3 
27. 24 10 Sublatà midiam. A centro fient 1 51d 
28. 24 58 | "C23. e 


Cujus tunc Motus 3 Feve & diftantiz à centro ipſius fuere, fecundum my. 
meros tuos, ut hic. | 


9 


| d. . 977 i@ | 

Mart. 19 7 1118 25 33 122 F6 
| 78> [+930 22 37 
„ 


3 11 1322 34 
Aberat Satelles ab extima Elongatione, in prima obſervarione, tan- 
tum 4'; in ſecunda 23/; in tertia 26“: — — 
quos erea fi obſervatis Elengutambius modo debito adjiciamus, fient maxi- 
mæ rer 1 4 * a centro Four per N Obſerve 
tionem 5's ecutndam 24% 14/ ; rertiamy 5 quan 
Th e R. Townleins 2 4 fd * 3 a 

Harum Elongationum poſteriores duas accuratiores exiſtimo, quippe qui 
bus inveſtigandis obſervationes commodas, omni qua cura poteram, peregi; 
priorem deinde inter plura noctis 19 Adveciuia invent quam peri 
exquiſite captam haud auſim affirmare. Urcunque tamen Obſervationem a- 
jeci, quippe. ui non adeo à ſequentibus diſſentit, quin eas poſſit confirmar, 
necnon o perparùm (ſi quicquam) minds, Siuiſtram quam dextrm 
verſus, hunc Satellitem à Fove E i. | ; 

Sed tamen inter obſervandum ſenſi, Aeris & Venti motum,, quatiendo ve 
2pitando Tubum (ad erectam Abietem, ope funis, & trochlez ſub dio per- 
ſilem) obſervationem reddere difficilem ; quin & frequenter efficere, ut ni- 
mis ſtrictas acciperem Diſtantias. l à pluribus hujuſmodi obſer- 
vationibus, quæ ſummam curari & præciſionem 2 eo uſque ſuper- 
federe conſtitui, donet commodiorem iis inſtituendis locum m, quem 
tandem paravi. In Feneſtra quadam Ligneam Machinam, brevis adinfta 
Scalæ, aptari curavi; cujus operi impoſitus Tubus quaquaverſum convert! 

| potuit, nec 4 ventis, nifi admodum turbidis, hinc inde, ut ſub dio fuit, apt 

tari. Huic impoſito Tubo, An. 1683. Apr. 4. Veſp. Meipſum obſervati- 
onibus omni diligentia peragendis accinxi, nec fruſtra quidem : Etenim, cæb 
admodùm ſerend, omnes quatuor Sellites, per Tubum Lentium Cor- 
vexarum, conſpexi, & eorum infra ſcriptas à Limbo Few, cuique remotior 
Diſtantias Dimenſus ſum; ſcil. * 


a. 


3 985 
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3 985 6 =-o88 
: 628 636 
We D - Abies Ss! Qualeves fe beak 
272 — 
115 39 Ergo hora apparens Derbie Sh 26“ p. cn. W 6 3 
ineam utrinque per extimos Satellites, apparuit ; ſed vix plenam, ni fallor, 
Semidiametrum. 
Jevis Diameter, identidem repetitis obſervationibus, reperta 133 ; 3 Simidia- 
meter ergo 68, quæ obſervatis ſublata Diſtantiis, fient interſtitia inter Cen- 
trum Jovi & Comitis Primi, 360; Secundi 569 ; Terri, 921; Quayti, 2053 
aud per 66: diviſis, prodibunt viſe E a centro Jovis, in ip- 
us Semidiamerris. 


Ta. ! 3 9 
l eee ee. 4 591 
12 33 | Remotiones es ſe- 22 22 47 7 $7 
g | 13 51 | cundumTx«sT avs 3]2 20 26 12 48 
14] 3 5 | redudtas, fuere; 4 |4 23 49| 2.29 


Defecit ergo Sarelles Primus, 17 tantum ; Secandus 3; Tertine 13 3 Set 


N ras rs a quos propterea ſi obſer. 
W 4 Artamen D. Townleins, 5 31 
Secunds, G fan]; Tr in Schedis aliquibus #1) 
Tertu, | 14 * | I3 13 28 


Commoda rurſus dari opportunitzs Ap. 11. veſperi: quamobrem, 
cn nn now ter Expect kene has nee dens be 
bitis tunc etiam Obſervationibus, ET on 5 quas cùm 
primum auſpicabar, Cælum circa tectum erat, ut ſub- 


obſcurius non niſi aliquando Sarellizes potuerim conſpicere; quorum tamen 3 


limbo Fevis remotiori, ut tulit aer, cepi diſtantias ; aminun, 


Her 75 9:8. 3 947 terum 9332 
14 
4 $95- Franca Clo = 


3 947 | 
2 622 
. Alt ! hora 
4 942. Iterum 957. 12 24 oo » apparens u 56. 
Stelles — paulo ſupra lineam, 3 & Secundum ductam, 
FE f apparuit. 


( 494 ) | 

it; Tertius infra eam, ſed & aliquando exiſtimayi in ea. Jovis capyy 
/ pd 132, Semidiameter ergo 66, obſervatis quæ ſubducta Diſtantii 
interſtitium dabit inter centrum 7ovis & Primi, 339, Secundi, 556 ; Teri, 
$81; Qui, 89 1; quibus ſigillatim per 66. diviſis, prodeunt Elongation 
apparentes à centro Foxit in Semidiametris ejuſdem, Primi quidem 5 8. 

Secundi, 8 U 25; Teri, 134 217 Quarth 136 = 8 
S'earelliam Motus Medii à Plexi-/ediceis, cum Diſtantiis eorum : centro 
v | Jovis, ſecundum numeros tuos fuere, ut in 
- 14% * - | | hae rabellula ©exarantur. Unde videre elt. 
168 15 is) 4 50} Primum > ſumma Elongatione abeſſe {-;:jpuloy 
| 2 10 59 7 34 Semidiametri 100; Secundum, 26“; Jen iun, 
42 12 212 22 T's quos propterea {1 obſervatis Elongationi- 


4110 25 813 15 adj iciamus, fient Maxime hinc deducend 
my ru ; * A Digreſſiones. =! | 

Primi | 5 18 | | 

Secunal 8 5 r | 1 f 

Tertis \ 13 59} pen ab iis, quas obſervationĩbus noctis Quere 


deduximus, diſſentientes. 
His tamen utriſque vicibus Inrimus Sarelles ad Lævam, Secundus &. Tcriu 
ad dextram, a Jove apparuere; ſd 145 veſp. Tertium © ſiniſtra, in maxi- 
ma Elongatione appariturum prævidi, cui propterea Phænomeno invigilar 
operz fore pretium duxi, immu ut perſpicerem, num eadem effet cjuſdem 
Cuellitis ad manum utramque à centro Fovis, ſumma Remotio. Cælum ro- 
cte obſervationi antedicta ſudum erat ; fic pro voto obſervavi circa her. 7 
_ Tertis Diſtantiam 955; & Fouts Diam. 13 1. | Fovis ergo Semidiameter 56, 
obſervatæ qui ſubductã Diſtantiæ, fit interſtitium inter centrum Jovis & © 
zellitem, 889 quod per eandem Semidiametrum diviſum viſibilem dat Elon- 
gationem Comitis a Centro Jovis in Semidiametris ipſius 13ſd 35 Motus & 
vellitis medius erat 3 04® 9g. Locus Fovis verus = 109 27”. Ergo Planta 
Pleni-Mediceo 95% 30 42“ aberat, 2 ſumma Elongatione tantum ſcrupulcs 3 ; 
quos ſi obſervatæ diĩgreſſioni 13d 35” adjiciamus, fiet maxima ad Siniſtran 
hac vice 1314 387. parte nimirum tertia Semidiametri minor quam ad Der- 
tram, bis Seen woths obſervavimus: Quod mihi videtur innuers, 

eſſe aliquam Centri Orbitz hujus Plaueræ } Centro Fovis Excentricitatew. 
1 Deſtrumert 2. The Little Circle in the Middle repreſents the Planet Fupiter, the four 
for findiag the Concentrick Circles, the proper Orbits of his four Sæelliros, duly proportior- 
«farce 9, Jed to the Brezdth of his Body; the Diſtances berwixt the parallel Lines ir- 

from bis Axis; eorſecting them, being each equal to one of his Semidiamerers. 
by Mr. Flam- The 4 divided Circles next without theſe, are diſtinguithed' into ſo many 
Riced. n. 175. parts as there are days and hours in each Swellire's Revolution; the inne. 
c 685. moſt of them ſerving for the Firſt or Innermaſt Sarellite ; that next it, ſor tte 
Big. 142. 2d; that next without this for the 34 ; and outermoſt for the 4*Þ ; above 
Which is a ſmall divided Arch of 15 Degrees, LS 

_— this to find the Diſtances of the Sarelliter from Ys Avis to a propoſed 
„ e 1. Find 


045 

1. Find the Parallax of Fupiter's Orb to the Time propoſed, and note whe- 

eee ö FR | 

2. Extend the Thread from the Center of the Inſtrumemt over the Parallax” 
numbred in the ſmall Arch, it cuts off in the four divided Circles, ſo many 
hours as each Sæellite ſpends in paſſing from the Axis of the Shadow to the 
Avis of M viewed from our Earth; theſe I call the Simple Parallaftick Inter- 
vals, which if the Parallax was to be added, are alſo Additional, if to be ſub- 
ſtrated, Subductive. | 

z. To theſe Pœallatic Intervals add the Times of half the Duration of 
the Eclipſe of each Suellite, which for the Firſt may be aſſumed 1h 10“; ſor 
the 24, Th 30”, (greater Exactneſs being needleſs) ; but for the 34, and 4 
when Eclipſed, (their Immerſion into the Shadow and Emerſon from it being 
commonly given in the Caralagues) take half the Difference of theſe Times 
at the next Eclipſe, to the Time propoſed, for half the Duration, and Add 
them to the Simple Parallaftick Intervals, ſo have you them Augmented. 
But as often as the 4 Satellite is not Eclipſed, (which is two Years in every 
ſix) its Interval needs no Augmentation. 

4. Find in the Tables the Times of the Eclipſes of each Catellire next pre- 
ceding the Time propoſed, and when the 4th is not Eclipſed, of its pa ng 
the Axis of the Shadow, to which if the Parallactick Intervals Augment 
8 ee Add them to, if Subductive, Subſtract _—_ each 
the Time of its proper Sætellite s Eclipſe, fo have you very near the Apparent 
iy when ch cable laſt Ee the "Aris bo viewed from our 
Earth. | 

5. Subſtract each of the Times thus got from the Time propoſed, the Re- 
mainders are the Intervals of the Motion of each Sæellite from u Aris. 

6. Extend the Thread, from the Center over cach of theſe Intervals of 
Motion numbred ſeverally in the divided Circles belonging each to its proper 
| Catellite, where it cuts the proper Orbit of that Satellite, whoſe Interval was 

numbred in its peculiar Circle, it ſhews amongſt the Parallels, how many 
Semidiameters of , quat Satellite is diſtant from him, and on which ſide of 
him tis Poſited. | 

Note further, that the Thread as it lay extended over the Parallax: of the 
Orb numbred in the ſmall Arch, where it cut the ſeveral proper Orbits of each 

-Szellite, ſhewed amongſt the-Parallek, how many Semidiameters of V, the 
Center of the Shadow was diſtant from the Center of u, viewed from our 
Earth. And that if the Parallax of the Orb were Additional, the Shadow 
les on the Right-hand from 7, if Subductive on the Left. | 

Fo explain theſe Precepts, I ſhall give two brief Examples. Let it be- 
then propoſed to know how far each Sarcllire appears diſtant from 14 on the 
26th of Dec. this preſent Year 1685. at Ch 52. p. m. when the Third Suel- 

lis falls into the Shadow]; alſo on Jul. 16. 1686. at 10" O0“. p. m. when 
there is no Eclipſe. 


Au. 1685. 


- 


Parallacticł 


| Times of iſt paſſing 


rer. Axis, Dec.- 25 11 52 
ſtrated from the! 
Time propoſed. Dec. 26 16 52 


{ 406 
December 261 16 3 N . the Parallax of the Orb is 9 
Therefore | | 25 
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The neu halt Peg. 
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2 
The Time of haſt paſ- 
fing the vifible Axis | l 

0 er — 15 15 17 57,15 2 15 5 72 
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r5 5 19 
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1 1 6 17 © 16 3 1 7 12] 1 4 8 
Therefore Diſter. from | 1d. $3 ſd. d. 


And the Sæellies ſtand at the two propeſed Times as in the two Fi- 
n of which, tho I have conſidered their Læitudes from the Line 
of their utmoſt Elongations paſſing through Jupiters Center ; yer I give no 
Rules for determining it, the Contrivances and Directions neceſfary on that 


Account, being too many and troubleſome to be inferred here: My Deſign 


is only to ſhew the Ingenious Obſerver, how to find at what Diſtance from 
*, each Satellite appears, that ſo he may not miſtake one for another when 
he s to Obſerve any of their Eclpſes. | 


XC. 1. Au. 1688. The French Aftronomers have made theſe Obſervatiens 


by a 14, Foot Teleſcope. 4 
* 

Ob. 7. 10 327 p. m. The Fi Svellre (called Pallas) Entred upon 2% t Paris; 

W 7 


Jpirer, 


5 
„ and p | | | 
1 . | „ 


| Fapier's Aris ——=— s. . zz Sin. lieg Sin. | 


- LL 


7 4 1686. J 16. 10% 5. c. the Parallax of the Orb & ro 4 Fig. 144. 


(43) 
| Offob. 8. 8 14'. The Second Sæuellue (called Jane) Went out behind 


| 5525. 9. 854 The Second Swellize went out from the Face of J- 
ee 16. 10: 4'. The Second Satellite entred upon the Face of 7u- 
a” . 22. 100 41/ 33”. The Finſt Sallie entred into the Shadow of 
es 12. 100 40%. The Second Sæellite entred into the Shadow of 7 1 
7 3 ich 387 30”. After Midnight, the Third Swell (called *. 
mit) entred into the Shadow of Jupiter. 


LJ 
- 


Ar Dantzick; 2. Cum An. 1671. die 25. Sept. ſt. n. man? ex condicte Dn Caſſnu 
4 M. Heveli- Parifſiis, & Dn Picard Uraniburgi, ſuſcepiſſent, ad Occultationem Primi 7 ovia- 
pr 78. P. lium attendere, volui haud minus ego huic Phznomeno diligenter invigilare. 
| Itaq; Hor. 4. 27/. ubi primum Jupiter emicuit, deprehendi adhuc Fovialesom- 
nes adeſſe, tres ſc. a Læva & unum ad dextram. Duo illi propinquiores ad Sini- 
ſtram haud procul videbantur a Limbo Jovis, non minus ille qui ad Dex- 
tram apparebat, aliorum Comitum Minimus. Ad quintam uſque & 7 ſerd, 
omnes quatuor (utut Cælum jam liveſceret) diſtincte apparebant. Præter 
tamen omnem ſpem, hoy. 5. 127 videbatur mihi propinquior ille Comes ad 
Lævam (reſpectu Tubi mei, qui inverſo ordine objecta exhibet) penitus 
evaneſcere, remanentibus illis tribus, quanquam ille dexterior magis magiſque 
etiam ad Jovem accedebat. An plant momentum ipſum temporis id fucrit 
Immerſionis illius Comitis, vix auſim adeo certò affirmare; nihilominus tardius 
non incidit illa Occultatio; ſed anne unico minuto fert, adhuc citius forte, in- 
gruerit, facile conceſſerim. 5 


8 


a > y Diftantie % | 
Sec. Horol. Temp. cor. 
nb. mae. -Obſe de ama } mer 14 | 
LY | i J. 
3 : 0 2117 
4 36 25 Jupiter primum conſpectus === — = 4.32 O 
5 7 25 Altitudo Procyonis — 4 7 
5 16 35 Primus Jovialium Evanuit S 5 12 © 
| 5 26 5 | Altituds Procyonis = 36 39 of 5 23 27 


— 


Ar Derby; by 3+ An. 1671. Feb. 17. 7h 25. p. m. Alt. Þ erat 159 547. At 8 59“ 
Mev: Flanoficed. p. m. vel foiſan 1. min. maturius, Carelles Primus ad dextram Vis, in ipſius 
#. 82. P. 4036. Umbram incidit, adeo tamen Evaneſcentis exigua erat à Limbo Diſtantia, ut 
| quanta fuerit dijudicare non potuerim. W | 
BOS”. Mart 


((409;)) — 
Mer. 19d. 6 45". Alt. For. 29% 35 Saale Primi ad Limbum Four 1. 4037. 
inquabat, cui 7h 51. jungebater. 1 | 
Av. 1672. 25 15. 7h 43". velp. Al. M. 25% 00'. Satelles Prima mon u. 56. 5. 60g. 
ubi 


b 


à tergo ſubiturus ; circiter diametri à Limbo ejus | 

8a 6. "Alt. If 27* 20's, ſubivit Fowem. Alt. Jove 27 26' certe non 
qui —— umbra. : e. . 365 

5. An. 1679. Jun. 5. ſt. n. zh. n. I diſcovered 3 Satellites of Jupiter : Pb. Col. n. 1. 
The Firſt was diſtant Weſtward of the Limb of Jupiter, a little leſs ak Iv 
Diameter; the Second was diſtant, on the Eaſt-ſide, a little more than a Dia- IM 
meter. The Third was more Eaſtward than the Second, by ſomewhat lefs 
than a Diameter of aper. WET 


XCI. 1. Let A be the Su, B Fupiter, C the Ff Satellite of Jupiter, The Equation of 
which enters into the Shadow of Fupiter, — out of it at D; and let £ight 5 N. 


EFGHL K be the Eeth placed at divers Diſtances from Jupiter. * 
Now ſuppoſe the Earth, being in L towards the 24 Quadrature of n 
hath ſeen the Fo Sarellite at the Time of its Emer/jon, or iſſuing out of the June An. 1677, 


Shadow, in D; and that about 422 Hours after (vid. after one Revolution 
of this Srellie) the Earth being in K, doth fee it returned in D; it is mani» 
Satellite 


L | | f 
drature FG, where the Earth by approachi to meet the Light 
Revolutions of the Emerfons will — Far rat 
E n 
— new Equation I III winch. be eſtabliſhed 

Academy, and in er var Space of 8 Vears, was The II eoryo 
Kr. fo the Emer/ion of the Fit Sarl. obſerv d Paris 1676. Nov.'g. 1 
5" 35” 45" at Night, 10 later than it was expected, by deducing it from tellites; &y 37. 
thoſe that had been Obſerved in the Month of Auguſl. when the Earth was ini. | 
mak an 5 en 8 « n. 128. p.68r, 


Sept. An. 1676, 
| | | 4 | A. Caſlini's 
XCII. 1. AM. Caſſini, having formed a new Hypotheſis for the Satellites of ei, for the 
Jupiter, different from that of Galileo, thinks — Plain of their Orbs i kf yu fern mm 
Inclincd to the Plain of the Ecliptick,; He ſettles their Nodes with the Oris of of Jupiter, 4. 
e * 1 and finds that the Of 
ir Circles to the Orbit of Fwpiter, is almoſt double to the Obliquiry of this 177 
Orbit to the Ecliprick, | Neridian of 


2 London; 
2. M. Caſſiai, in the laſt Treatiſe of a Book, Entitul'd, Recweil 4 Ober- br. Fam. 
dn fairer en Plfienrs Vjager," 8c, has employed his Skill, to make caly mf. g 
82 888 the Nor. An.1694. 


2 FE \ 
Cato) 
fte CAculation of the Eclpſes of the Firſt Sarellite of *Fupiter, which is other 
wiſe Operoſe even to the The The Tables —— that this 
| Farellite Revolves to the Sun in 14 180 28 36%, fo preciſely, that in 100 
Vears the Difference is not ſenſible; That in the Time of the Revolution of 
er to his 32 which he ſuppoſes in 433 2d 14 52748 / this Sarel. 
ve makes exactly 2448 Months or Revolutions to the Sum; and dividing 
the Otbite of Jupiter into 2448 he has in a Large Table of Equation 
ſhewn what is the Inequality of the Motion of Jupiter in each Revolution re. 
duced to time, aſſuming, Thirdly, rhe Equation of Jupiter 5 32. 
4c/. whence the hourly Motion of the Satellize from Jupiter al. 
it follows that the greateſt Inequality 9 paſſing the Signs of Caucer 
1 amounts to 39 8&/ of Time, to be added in Curer, ſub- 
in Capricorn. Laſth, As to the Epocha, or beginning of this Series 
of Revolutions, he has determined the Aphelion of Jupiter about 1! Degree 
forwarder than Afronomia Carolina, and above two D more than the 
©  Rudolphine Tables, viz. preciſely in 99 of Libra, it the beginning of this Cen- 
, which perhaps he finds the proper Motion — — t the Sur 
at this time to require; and the Number of Revolutions Jupiter was kit 
i Perihelio, is here ſtiled Man. J. 

A Second Inequality is that which on the Diſtance of the Sw 
from Fupiter, which he ſays Mr. Romer did moſt ingeniouſly explain by the 
Hypotheſis of the Motion of Light; to which yet Caſſini by his manner of 
Calculus ſeems not to aſſent, though it be hard to imagine how the Earth's Po- 
fition in reſpect of Jupiter ſhould any way affect the Motion of the Sæellres. 
This Inequality he makes to amount to two Degrees in the Selle Motion, 
or 14 10% of Time, wherein he fu the Echpſes to happen ſo much 
fooner when _ Oppoſes the Sur, when he is in Conjunction with 
him. The Diſtribution of this Inequality he makes wholly to depend on 

the Angle at the Sn between the Earth and Japier, without any R 
to the Excemricity of Jupiter, (who is ſometimes ; a Semidiameter of the 
Earth's Orb farther from the Su than at other times) which would occa- 
ſion a much Difference, than the Inequality of Jupiter and the Ewrth's 
Motion, of which are accounted for in theſe Tables with great Skill 
and Addreſs. But what is moſt ſtrange, he Affirms that the ſame Incquali- 
ny ty of two Degrees in the Motion, is likewiſe found in the other Carelires, 
Ne requiring a much greater Time; as above two Hours in the 4th Sæellie: 
which if it appeared by Obſervation would overthrow M. Romer's Hypo- 
tteſis entirely. Yer I doubt not herein to make it Demonſtratively plain, 
y:4.-Sup. $. that the Hypotheſis of the Progreſſive Motion of Light is found in all the 
*. > and that it is the fame . 
; Tn, othing near 1{o..great-an Annual Inequality as M. Caſſin es in 
tr Mori by s Fable, Pp. 9. 2 a Calau. The Method 
buawever uſed to compute this is very Curious; for having found that whilſt 
the Saw Revolves to Fupiter there paſs 3984 2 1h 13%. wherein are made 
2254 Revolutions of the Selle to Jupiter, the Number of * 


(41) 


* luſt in Oppoſition to the Sun, is what he. calls Man. II. in 
whic NN ELERIINET Gor fn Months, and 
that of Fapiter's Oib by a Table of the Equation of Num. II. ing in 
evolutions of the Serelize to Fapiter. This in the Tables follow- 
have thought fit to leave out, ſhewing how to find it by the help of 
former Equation of Nm. I. The N are- in the 
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and you will have the Firſt Aquation to be Added to the Mean Time before 


is to be Added for the Emerſon when the Æquated Num. II. is leſs than 


| Days, which Added or Subſtracted according to the Title, gives the Time 


of the Immerſion or Emenſion __ 
— 4 few Figures ſerve for this Computation, will beſt appear by an 
Example. | 


R 
From theſe Tables, to any given Tear, Month and Day, to find the next Ecl; 
of the por tne of —— proceed thus. he 2 

I. In the Table of the Epoche find the Year of our Lord, and ſet down 
the Day, Hours, Minutes and Seconds, with Nun. I. and Num. II. thereto 
annex'd ; and in the Table of Revolutions, ſeek the Month, and Day of the 
Month, with the Hours and Minutes, and Num. I. and Mom. II. fd, and 
add them together; and the reſpective Sums ſhall ſhew the Mean Time of 
the Middle of the Eclipſe ſought, with Num. I. and Num. II. required. Bu: 
it muſt be Obſerved, that in Jan. and Feb. in the Leap Tear, one Day is to 
be added to the Day thus found. 

2. If Num. I. be found leſs than 1224, with Nm. I. or if the greater 
than 2448, ſubſtracting 2448 rherefrom, with the Reſidue ; enter the Table, 


found. But if Num. I. be leſs than 2448, but greater than 1224, ſubſtract 
it from 2448, and entring the fame Table with the remainder, you ſhall hay: 
the Firſt Æquation to be Subſtracted from the Mean Time. Then divide 
the Minutes cf the faid Firſt Æquation by 11, or rather 4, and the Ouote 
ſhall be the Æquation of Nm. II. (an vo to the Eccentrick Motion 
of Jupiter) to be Added thereto when the Firſt Aquation Subſtracts, and } 
contra Subftrated when that Adds. | 

3. If Num. II. thus Aquated exceed 225,4, Subſtract 22 5,4, there- 
from; and if the Remainder or Nam. II. be leſs than 113, with the ſaid Re- 
mainder or Number; or if greater than 113, with the Complement thereof 
to 22534, ſeek in the Table the ſecond Æquation, which being Added to 
the Time before found, gives the True Time of the Middle of the Eclipſe. 

4. With Num. I. ſeek the Half Continuance of the Total Eclipſe, which 


113, or if more than 225, 4, it be leſs than 338. But if it exceed 113, or 
338, then is the Semimora to be Subſtracted for the Immerſion.  . 
5. Laſtly, With the Sw#'s True Place take out the Æquation of Natural 


UW £ 


A. 1677 | 
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Av. 1677+ Sept. 17 8h 9 40%. at Greemvich, Mr. Flamſteed obſerved the 0 


Fiſt Satellite to begin to Emerge ; that is 86 9' 26”, at London. © 
d dh I Mo 
1677- © 3 14 36 2028 102, 5 
Ste 17 4 472 147": 145» 5 


— — — — — 


Sept. 17 7 18 48 2175 248, 0 


. 26 11 2448 2, 3 
17 6 32 37 | 273 250, 3 
*. 0 159 2272 4 
ane 4 


17 8 1 16 rr) 265 2 (2, 3 
+'o 925 O in a 35“, o 
- 2 : — * a et, | 
$5. UGG 02 RS 

Eur 121 


An Immerſion r GR the ſame manner ac 
cording to theſe Tables, ought to have happened, An. 1683. Nov. 30. 
16h 52 7!, but I obſerved it at 16h 487 40%. fo that the Error was, 
* 362 * 1 = - | . Th N 
3 Caſſimi obſerved an Emerſior at Paris, An. 1693. Jau. 14d roh 
40 28, that is, at London 10h 300 48/7. Which theſe Tables give at 10h 
30 39”, and therefore the Error was no more than + 9”. ob 
After this manner I have compared thefe Tables with many good and cer 
tain Obſervations, and ſcarce ever find them Err above 3 or 4 Minutes of 
Time; which Errors are exceeding ſmall in compariſon of the ſhort Time that 
the Sarelktes have been diſcovered. | 1 
In the Conſtruction of the Table, which ſhews the Half Continuance of 
Eclipſes, the Semidiameter of the Shadow of Jupiter is made by Caſſui 
juſt 10 Deg. and that of the Suellue 30; and the Sazellite's Aſcending Node, 
ing ſuppoſed in 15% of us, at the End of this Century (that is 350 
20 the Perihelion of Frpiter) it will thence follow, that Vm. I. be- 
ing 1165 or 2 102, Jupiter the Nodes of the Sarelltes: Orb, and conſe- 
quently theſe - Eclipſes are Centra}, and of the Greateſt: Duration. But 
Num. I. being 2 15, or 1481; the Satellite paſſes the Shadow with the Great- 
eſt Obliquity, vix. 20 55 from the Center. whence the Semimora becomes of 
z. The Tables of the other 3 Sarelbres not being fo perfect or exact as thoſe of che aber 3 
of the Firſt, are here given in another Form. The Periods of their Revo- Satellites 
ludins to Fapiter's Shade are as follows.” © W 


f Period. 


— 
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5 bo d. h. n It; 
Period. Secundi 3 13 17 54 3 foe 277 Kev. Primi. 
Period. Tertii 7 3 39 39 22 ſive 4,3 Rev. Primi. 


Period. Quarti 16. 18 5 © 5o five 9.) Rev. Primi. 


Whence the Table of the Firſt: Aquation of the Firft Satellite, or M. 
Caſſmi's larger Table, may by an eaſy Reduction ſerve the other three; the 

AÆquation of the 24 being 2 , or twice the Minutes with half ſo man 
JS @s thaie-ove Mines ws the: Rqunioncef rho High and che grencl 
quation thereof 1 18' 357. Equation of the 34 is 4. times greater 
than that of the Firſt, and when greateſt amounteth to 2Þ 29”. And the 

Aquation of the 4h being 9-7 times that of the Firſt, is had by ſubſtract- 
ing! and -* from 10 times the Equation of the Firſt, whence the greateſt 

becomes 63 ro” 28”. ſo that Vom. I. and Num. II. as here collected for the 

| Firſt, may indifferently ſerve all the reſt. | 

NM. Romer's 4. As to the Second Æquation of the other Satellites, M. Caſſini has, by 
12 e his Precepta Calculi (as is before mentioned) f the Minutes thereof to 
767. p. 254. be increaſed in the fame Proportion, as in of 14 10“ in the Firſt to be 
Vid. Sup. 28 27" in the Second, 57 12 in the Third, and no leſs than 2h 14/7” 
in the Fourth; Ie if this Second Inequality did proceed from the Suc- 
ceſſive Propagation of Light, this Æquation ought to be the ſame in all of 

them, which M. Caſſini ſays, was wanting to be ſhewn, to perfect M. Romer 

| Demonſtration ; wherefore he has rejected it as ill founded. But there is a 
| good Cauſe to believe, that his Motive thereto, is what he has thought not 
proper to diſcover. And the following Obſervations do ſufficiently ſupply 

the Defect complained of in the making out of that H 

As. 1676, Oft. ſt. n. 6h 10” 37. App. but 5b 59! 37". Equal Time. 

M. Caſſini at Paris. obſerved the Emer/ion of the 3d Satellite from Jupiter; 

Shadow. And again Nev. 14. following Ch 20' 55”. Time, but 6h 

5! 55'' Eq. Tine, he obſerved the ike Emerſion of the Satellite. The 

obſerved Interval of Time between theſe Emerſions, was 434 oh & 18, 

Which is 87 22//-more than 6 Mean Revolutions of this Satellite, of which 

4 27 ariſes from the Difference of rhe Firſt Equation, and the greater 

-Continuance-of the Latter Eclipſe ; ſo that the other 4 Minutes is all that 5 

left ro anſwer for the Difference of the 24 Equations ; and Num. II. in that 

Time increſing from 48 to 72, gives 4 360i for the Difference of the 24 
Aquations of the Firſt Satellite, 80 that here the 24 Æquation of the Third 

| 4s found rather leſs than that of the Firſt, but the Difference IS ſo ſmall, that 
| | : it may rather be attributed to the Uncertainty of Obſeryation. Wherezs ac. 


cording to M. Cafſaw's Method of Calculating, inſtead. of four Minutes i 

[ | " -ought to be 18138“. and the Interval of theſe two Emenſm 434 o 21: 
| .exceeding the Time obſerved by a whole Quarter of an Hour; which that 
«curious Obſerver could aot be deceived in. 


The 
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Warned 1, ng more evidently in the Fourth Satellite. By the Ob- 
ſervations of Mr. 1 at Greemwich, An. 1682. Sept. 24. boy 45. T. 
App. bur 17h 32/. T. Eq. the Fourth Satellite was ſeen newly come out of 
the Shadow, ſo that about 17h 30“. T. Eg. the firſt beginning of Emer/ion 
was conjectured ; and after 5 Revolutions, viz. Decemb. 171 11h 16' or 11h 
18'. 7. Eq- he again obſerved the firſt Appearance of the Svellite beginning 
to Emerpe, that 15, after an Interval of 834 17" 48'; whereas this Sarellire 
makes fave mean Revolutions in 834 18h 257. Here we have 37 to be ac- 
counted for by the ſeveral nes, Of this 21 is due to the firſt Æqua- 
tions, which is reduced to 19 by the Greater Continuance of the latter Eclipſe, 
Jupiter then Approaching to his Deſcending Nede. So that there remains only 
18 * for the Difference of the 2d Æquations, whilſt the Earth approached: 
Jupiter, by more than the Radu of its own Orb: and the Difference of the 
24 ions of the Firſt Satellite, being according to Caſſini 8 30”. the ſaid 
Difference in the Fourth ought to be 1h 20%½, inſtead of 18 .; whence the 
Interval of theſe two E would be according to his Precepts, but 8 3d 
16 46, inſtead of 834 17h = obſerved. And whereas 18'_, may ſeem too 
great a Difference; it muſt be noted, firſt, that M. Numer had ſtated the 
whole 24 Æquation 22 00”. which M. Caſſini has diminiſhed to 14' 10”. 
ſo that inſtead of 8 . M. Romer allows 130, and fecondly, that in the firſt of 
theſe Obſervations, being about half an Hour before Sun riſe, the Brightneſs 
of the Morning might well hinder the ſeeing of this ſmalleſt and floweſt Sa- 
tellue, till ſuch time as a good part thereof was Emerged. 


XCIII. Having a — to — 1 of Mars, whilft A. Phaſes and 
and Retrograde (having formerly with a 12 Foot long, ob- Keie of 
Sed Lane Ha of Sers i the Phaſe of ith þ ir wis not in the Per. drr; gi 
helium of its Orb, but nearer its Aphelium; yet I found that the Face of it, lob. 
when near its rare 528 the Sun (with a — the 26 —— II. 11. p. 198. 
made uſe of, w W ) appeared near as big, as the Moon”: 14-P- 239. 
to the naked Eye. 1. ny 22 E 
But ſuch had been the ill Diſpoſition of the Air for ſeveral Nights, that 
from more than 20 Obſervations of it which I had made ſince its being Re- 
tregrade, I could find 8 of Satisfaction, though I often imagined, I 
ſaw Spots, yet the Infletive Veins of the Air (if I may ſo call thoſe parts, 
which being interſpers d up and down in it, have a greater or leſs Refractive 
Power, than the Air next adjoining, with which they are mix'd) did make it 
ſo confuſed and Glaring, that I could not conclude upon any thing. 
On the za of Mar. oh zol. 160 in the Morning though the Air was ſtill 
bad enough, yet I could ſee now and then the of Mars, which I de- Fg. 146. 
ſcribed by the Scheme B; as exactly repreſenting what I faw through the 
Claß as I could. | 
An. 166. Mar. 10. oh 20', in the Morning finding the Air very bad, I 
made uſe of a very ſhallow Eye-Ghhaſs, as finding nothing diſtin with the 
greater Charge, and ſaw the Appearance of it as in C, which I imagined might 
be the Repreſentation of the former Spots by a leſſer Charge. About 3 of 8 Fig. 147 
e | | Cloc 


( 4%4 ) 
Clock the ſame Morning, the Air being very bad C though to appearance ex- 
ceeding clear, and — all the aan and the Minute Stars to a 
Fig. 148. pear very thick) the Body ſeemed like D; which J ſtill 5 bon to be he 
Repreſentarion of the fame Spots through a more confuſed and glaring Air. 
But obſerving Mar. 2 1. I Was ſurprized to find the Air ( not ſo 
clear, as to the Appearance of ſmall Stars) ſo exceeding tranſparent, and the 
Face of Mars ſo very well defined, and round and diſtinct, that I could ma- 
Fig. 149. nifeſtly ſee it of the Shape. in E, about half an Hour after 9 at Night. The 
Triangular Spor on the Right-fide (as it was inverted by the Teleſcope) ac- 
Tording to the Appearances, through which all the preceding Figures are 
drawn) appeared very black and diſtinct, and the other towards the left more 
dim; but both of them ſufficiently plain and defined. About a Quarter be- 
fore 12 of the Clock the fame Night, I obſerved. it again with the ſame Claßs, 
Fg. 150. and found the Appearance exactly, as in P; which 7 invigited to ſhew me a 
Motion of the former Trriangule . 
Nur. 22. about half an Hour after 4 b Night finding the fame Spors in 
Fiz. 151. the ſame Poſture (as in Gj T concluded that the preceding Obſervation was 
only the Ap ce of the ſame Fpors at another Height and Thickneſs of 
the Air: and thought my AF confirmed in this Opinion, by finding them in 
Fig. 152, much the ane Pollure; Maur. 23. about half an Hour after 9 (as in H) 
though the Air was nothing ſo good as beformmgmm. 
Mar. 28. about 3 of the Clock, the Air being light (in Weight) though 
Eig. 153. Moiſt and a little hazy ; 1 phainly ſaw it, to have the Form repreſented in 1. 
which is not reconcileable with the other A ces, unleſs we allow a Tur- 
binated Motion of Mars upon its Center: ich, if ſuch there be, from the 
Obſervations made Mar. 2 1, 22, and 23. we may gueſs it to be once or twice 
in about 24 Hours, unleſs it may have ſome kind of Librating Motion; which 
Seite nee fich | N he a © | 
We Parallax of XCIV. Au. 1672. Sept. Micrometro & Tubo 14, dum, Martis Diſtantias 
Mars; 9 \.cq, > duabus Fixis eadem Nocte dimenſus ſum; unde didici Parallaxin ejus Acre 
* p. 5118. nici & Perigei nunquam majorem eſſe Scrupulis Secundis 25; unde ſequitur, 
n. 6. p. 6100.. Solis eſſe ſummum 10“ & Diſtantiam 2 ro00 Terre Semidiametros. 


+ 


* - 


Places of Mars, XCV. 1. An. 1672. Mai 14 mane, ibat arts Sidus prope Stellam di- 
D% ved at ctam, Que ad Clunes Aquarii; cujus Latitudo 25 O!. Locus tum mihi, 24* 
be. Hantel 127 9% ® 3 Street, 24% 9, oo S qua notabam. 


n. 86. p. 5039. 8 4 n 
Alta Fixi vert 9 40 * 2h 29“ mane, Martis in eodem Med 90 
| I ak. Azymutho preci Di/tantiam 17 
IT 12 | eandem denuo Diſtantian — | o 24 24 


12 oo | zh 51. Planeta diſceſlerat ab 
| eodem Aæpmutho, eratquead > | © 00 55 
| Onumi Linea, Azym.Differ. \ 


O 1 4 


82 26 00 
00 3 11 
00. 24 4 
2 24 4 
24 12 17 
. 24 15 40 


Die z. AMA gh II. Mars Conjunctionem celebrabat cum 4 Dantvick 


| V irginis, que modo it in 13 49 1 „ by M. Hevelius. 
=, & Latit. 19 48' 33. Bor. fic ut in ipſa — > vix dun 40 * 
Mars infra dictam Stellam incederet. | 


XCVI. 1. A. Burattini hath ſignified from Poland, that he hath Obſerved Spots in Venus; 
Inequalities in Yes as in the Am. by M. Buratti- 
2. I have at laſt diſcovered towards the Middle of the Body of Vun 2 The Revation of 
88 the reſt, by which one may Judge of the Motion, or the Venus; by M. 
Reſt of this Planet. Caſſini. n. 32. 


I be firſt time I faw it, was Offob. 14. 1666, 5h 45, p. m. and then this f. f. 687 
Bright part was very near the Center, on the North-fide. And at the me . 
time I obſerv d Weſtward two obſcure Spors, ſomewhat oblong ; but I could 

not then ſee that Reſplendent part long enough to conclude any thing from 

thence, nor was I able to ſee any thing well of thoſe parts till April 28. 166 

on which Day a quarter of an Hour before Sun-riſing, I ſaw again a Bright 


part, ſituated near the Section, and diſtant from the Southern Horn a little 
more than of its Diameter. And near the Eaſtern Ring I ſaw a Dark and 
ſomewhat Ob Ser, which was nearer to the Northern than the Southern 
Horn. At the Riſing of the S I perceived, that this Bright part was then 
no more ſo near the Southern Horn, bur diſtant from ir of its Diameter. 
. 4 gt oy at Satisfaction. Nut I was ſurpriſed at the fame time to 
find, the fame Motion, which was rade from South to North in the 
Inferiour part of the Disk was on the contrary made from North to South 
in the Superiour part; whence the Determination of the Motion may be bet- 
ter taken: For we have no Example of the like Motion, except it be in that 
* The nexe Day, & the Riſing of the Ss, the Gd Bight 65 
The next Day, at iling of the Sun, the ſaid Bright part was not 
e and er den the Southern e the Diameter. 
When the Suu was high, the ſame was ſituated near the Section, 
remote from the orn + of the Diameter. The n being high 
8 100. it ſeemed to have paſſed the Center, and that the Section of 
Disk did cut the ſame. The dun being 70 high, it appeared yet more advan- 
ced a poo ear ww with two Obſcure Spars ſeated between the Secti- 
on and the Ci ce, and equally diftant from one another, and ftom 
each Horn on both Sides. And the Sky being very clear, I obſerved the Mo- 
tion of the Bright part ſor 1 2b. which then ſeemed to be exactly made from 


South to North Without any ſenſible Inclination Eaſtward or Weſtward. 
Vol. I. Li i ; T Mean 


Vet this 1 can fay (ſuppoſing that 


A Place of Ve- 
nus, Ob ſerv d at 
Dantzick ; by 
M. Hevelius. 


n. 154. 2. 419. 


XCVIII. | 7; 


Mercury 06ſer- 
ved in the Sun, 


Wurtzelbaur. 
u. 192. p. 483. 


5 C226) | 
Mean time I ived in the Motion of the dark S 8 fo great a Variation; 
that it cannot be aſcribed: to any Reafon-in — fo * 
| May r. and 13. Before Sun-Riſing, I faw ſtill the Bright part near the 
Center Northward. Wir 
Laſtly, June 5. and 6. Before the Riſing of the d I faw the ſame be. 
tween the Nort Horn and the Center of this Planet, and I noted the 
fame Irregular Variation in the Obſcure Spot. But when Venus began to be 
farther removed from the Earth, it was more difficult to obſerve the Phe. 
nomena. 


It is very difficult to determine wor of che Motion of theſt Spots; 
t 


is Bright part of Venus, which E have 
obſerv d, eſpecially this Year 1667, hath always been the fame) that in leb 
than one Day it abſolves its Motion, whether of Revolution or Libration, ſo 
as in near 23 Hours it returns to the ſame Situation in this Planer, which ye 
happens not without ſome Irregularity.. - 


XCVII. Av. 1583. Aug. 4. bord fere 2. m. Ninas; Stella Fixa z. Magni 


tud. 3 Vente ſcil. Pollucis non niſi 167. removebatur Auſtrum verſus, id quod 

ex Micromerro accuratꝰ comperi. | 

Temp. In- | | Tempora 
xol. Oſcil.. | Obſeruationes. ſuppmaa, 

bode. ff 1 alle 30. Oftob. — A. aan s 4 VM 

9: 00: o Culm.. Cap. — — 52 17 

| 9 4 39|Culm. Jupiter wn —“v§ 

| By Die 31. Ofdob.. m. 7 foe | 

8 30 oo Sl d nubibus emerſit, Aercurius in diſco ejus ſu -P 

| I perne in Tab. . | 

Why ihe tram (revera ad Lævam) diſtans quam: | 

Dim. Dig. a {= carte} vo 1 

8 zs 00|Merourins poſtqum Undulanti Limbo Solis ad 

5 I Min. Temporis adhæſerat, exiit ad 14 à Ze. 

; (5%. Bf nith Septentrionem verſus 1 > 9 2 h. / 5 

8 49 00 Altitude S,, — — 110 58 38 38 

0 $9545] + — — | 11 10 8 47 48 

9 710 — _, — 12 10 8 56 24 
9 30 00: — — 16. 28 9 38 7 
11 0 5 
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(47) 
oor ad 84. Poſted quam ad Limbum Solu pervenerat, ejuſque Limbo Un- 
Julnti ad Minurum fer> adhzfitirat, & genuinam Rotunditatem ſuam (quz 
antea ex luce Diſci Solaris formam quaſi Ellipticam mentiebatur) recuperirat, 
erat ut 1000 ad 12 72 | 


XCIX. An. 1697. Now. 3. ſt. n. 7h 25” cum Sol è nubibus Emerſiſſet di- Mercury 4- 
recto ad ipſum — Differentia A ſcenſionis Rectæ Centri Mercurii Oc-/erved in the 
cidentalis & Centri Solis obſervata per Horologium fuit Hor. x 8 2 
—— — nu —- 1 Cc. 4. 

Differentia Declinationis Adercxris Meridionalis fuit Grad. 6 20 f. 372. 8 

$1 zl. Differentia Aſcenſionis Rectæ Centrorum Mercuri 
Occidentalis & Solis fuit Hor. — — do 3 

Differentia Declinationis Grad. — — © 4 42 
* 387“. Margo Præcedens Mercuri pervenit ad Solis Marginem Præce- 
8: 10' 24”. Aercurius totus Emerſit & Sols diſco Teleſcopio pedum 18 
Mus. | 

Ex his obſervationibus invicem comparatis, quantum ex hoc brevi interval- 
lo inferri potuit, adventum Mercuri ad medium ipſius ſemitz in Saks Diſco 
Trigonometrice deduxi Ch 110 18”. poſt Meridiem. 

Nodum vero Aſcendentem Mercuri in © 14* 42'. adhuc promotiorem 
quam per obſervationes Ani 1677. 

Jnclinationem autem Orbite Mercurii ad ro ex poſtremarum obſerva- 
tionum comparatione inveni 6 23', quam nihilominus ob breve harum ob- 
ſervationum intervallum przferre non auſim ei ex Sinenſchus obſervatio- 
nibus R. P. Fontenay E majori intervallo di deduxi. ſc. 60 40 
propius accedentem ad T Rudolphinas. + $ | 


C. Mercurii Veneriſque Sidera Solis Diſcum ſubintrare, ac inſtar Macula- De Viſchle Con- 
um Nigricantium in Lucido ejus Orbe aliquando conſpici, tam ex Verioris faster of the 
Aftronomie Prigcipiis, quam ex indubitata Obſervantium Fide, dudum com- nets with rhe 
pertum eſt. a vero Lege, quibuſve Conditionibus, quantiſque Amorum Sun; by Mr. 
Intervallis, hæc Phznomena nobis ſpectanda præbentur, neſcio an aliquis ex Haley. ». 193: 
Afroxomis Hodiernis ritè defimiverit : Certe nihil hac de re inter Typis man-t; 1691 
data hucuſque mihi viſum eſt, Quapropter non 1 fore arbitratus, 
buic Inquiſitioni ſerio operam dedi, ac Diſſertatione hanc rem maxim? per- 
plexam pauciſque intellectam me plenius enucleaturum confido. 4 
Has Planetarwm Horum Phaſes ſemper in Retrogradientium cum Sole Co 
junctionibus fieri, cum ſcil. Sol Nodis eorum adeo vicinus fit ut Planeræ Soli 
juncti Latitudo Semidiametrum Solis non excedat, per ſe ſatis conſpicuum eſt; 
quo vero facilius Limites ac Conditiones harum Conjunctionum perveſtigem, 
cumque Calculi Elementa omnind diverſi ſint, uterque Planeta figillatim tra- 
ctandus eſt: 3 Mercurio itaque exordiamur. eee eee, 

Hujus Planetæ Nodum Aſcendentem, juxta nuperas & accuratas Oblerya- 
tones, prope 15 Tauri, ſeu potius ad os 15 44“. 3 11 # V. hoc noſtro 
reperirĩ, pro comperto habemus. Deſcendentem vero Oppoſitam ad 
ii 6 15* 44 


* 
— 


0 N. Angulum autem quo ny 
E. — ſatis bene ſe habet apud rn wr Oo. Je 


imis H 


conſtar! 


ſtantiam a Sole eſſe partium 31365, _ media Sol Diltanria Tore 


100000 ; dum vero Nodum 
bus menſurata, fit 45308. Sol vero Wan -A/eendent 


eidem Juncta 3 — 9755 — ad Nodum vero Akerum eadem 
capedo fit 10 1007. A 
tem. diſtat 3 Tra partibus 
Quæ, cum inter ue valde 
Conjunctiones e 


di gratia Synoptic> expolnis. - 


Conjungarur Mercurius 


 } CY 


diſtat 2 Terr, 
Inter. 


— . 


tm, Miſs Oe, cee Howie ee. 


W TH: 


At Arcus ifte ex Terra f 


Unde ex dato 
five Diſtantia I 


Qui Arcus percurritur 3 AMerrurio juxta W da- 
Excedue vero 3, Ad Sides wude J- cum 1. 
tercalationibus tribus 


oy 


junctiane I ifibil 


— — 


ex 
Vie viſe 89 15% provenie Bis 


— — 


Longnus Ser Prin Sela c wn 
L Mercurii ex Sole yiſi es | 
Diſtantia Mercuri à Sole — I ergc⸗ * 
Diſtantia Mercuri a Tun nens. — by J. 2 4 
Angulus Vuclinationis Orbita 8 — n. 
Motus 6 Horar. Merruru ex Sole vi!!! 
Motus Solit in iifdem 6 Horis —— 
Hinc Motus Ae # Sole, ſex Horis = 
Et Motus &jus 2 Sole ex 77 viſe, Cogn © Wl | Bin 
Et intra Sol an k,, 4 | 
o 8 x5 oo 

Ein Motus Mercars in G Tai viſibili 6 Horis © a 6”0 35 49 
Deinde Motus Mercurii nt hea Pt; 1 nr | 
* volutiones of] iin 0! PT A. * 24 a5 
In Annis Fredeci it: FO TID Us =obriqgaaroqul 11 21 14 
* bee Reken 54 me 7 . 5 16 
Quod f jum percurrit Afercurias in 1 4 
Quibus promoverur Soks Locus ; ac & in Modo . 

rundem diſtat d Conjunttiont Terre hema | 


» , 1 5 ning ts. 
3 —— 10, & 1 ; 
— picuus, * 3. 


„55 — —— | 
| 


ert 71 SAY | 
ti apes, ir ore 2 — 1 11 28 36 9 
ad Revolutiones 191 Integra - 0 54 23-52 | 


Hoc ſt in Tempore—— ee oo 38 12 
VU BIURO at Yan) 1 * Y. Ih 140030 NN —— 

Quo promovetur Sol — — 1 © 
Hic arcus d Terra viſus fir Kms — 
Rg vero ei competens — — 282 
x AS 
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Tempus, vero quo Aercurius Baſmn ITY 
Kander woo of eee lee hg 
an vero 49 eff — = 


Ac Merewrinsreveitur al Soom poſt 46 Annes Folios 4 

e inſuper pad -& > 
dre b ür oa, Ta "i cm Ana ink by 1 
præcedens t Secundus vel Tertius ext 0 4 J 
K ²˙- C.- "15," 
9 uʒt — e 
periodus > maxime Accurata Aged ad Solw . 122 
vitur Amis Siderics 263 atque inſuper I 11 30 


Hi vero Sins linea bann ales, cum cs ire. 
. 


Unde p Annes -, Morris od e . 


Quod fi precedens Audis Biſſxrils fuerit, addantur — 1 11 zr 360% 
Poſt hoc demum Intervallum Borealius Incedit e o 10 


10 20. & 


S WW . 


It 0 
4 33 3 


Czterz vero Peri Lasers ex jam nnen fc negorio euuntury fun 


R 
Septem Annis abſolyitur, Mercurio deprimit _—_— 22/ 
Shawn Diez nights minus 9 Minutis, citius "I —.— 
Ci nes. At cum una Intercalatione, cum ſci 


th fo, & hes Races fone died ps —ů—— 55 


—— —— — 


_ — — 
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 Rarins vero poſt ſer Annos in Sol diſco conſpicitur irenmm Vagus ile Pl 


neta qui exacta hoc Periodo 30“ 50'!.. Borealius 3 tardius, gd 
17h 25 fi Annus præcedens fit Secundus vel Tertius à Biſextib, aliter $4 
175“ i ſunt. | | 
Puriter ſi fiat Conjunctio ad Nodum Deſcendentem Adenſe Aprili. 
| ö 1 17 ” 1 
Longitudo Solis à Prima Stella-Arietis — bo 15 bores 
Mercuri Longitudo ex Sole vii — DT! — 6 15 44 00 
Diſtantia Planetz à Sole ut prins — — Þ|:45308 
Diſtantia ejus 4-Terra — — — | 55699 | 
Motus Mercurii à Sole viſi Sex Horis — — 0 © 14 29 
Motus&ols in eodem tempore — — 0 9 3 21 
Motus Mercurii a Sole — — — — o o 28 52 
Hinc Angulus Yie viſæ Mercuri intra Solis diſcum cum] 
Ecliptica fit = — — — 0 10 18 oo 
Motus vero viſus à Terra in 6 Horiss — lo o 23 52 


— — 


| Unde ſequendo methodum cilcili precedentis, evincirur Mercwrium poſt 


13. Annos atque inſuper 3d 7h 37“ ad Solis Conjunctionem revolvi ; quod fi 


præcedens Annus fuerit Tertius 2 Biſſextili, tunc addendi ſunt 24 7h 3). 
tantum : ac tum Mercurius 16' 55. Auſtralius incedere reperietur. 
Poſt 46 vero Annos, cum 12 Intercalationibus addantur od 7h 14”. & ha- 


bebitur Mercurius Soli Conjunctus in Tramite Auſtraliore 2! 23". fi vero 


Anaus Prior Biſſexrilis fuerit ; vel ab eo Primus, addendus eſt 1d 7h 14“. ut 
habeatur accurate Synodus. Similiter poſt 263 Annos, quibus Mercurius in 
Auſtrum 2 o' 22 “/. Addendus eſt vel 1d 11h 497. vel 11h 49% juxta 
L in priori Caſu præſcriptam. 8 "6102 
| * ſex vel pate Ns Terre ac Plante, atque idcirco ob 
ampliatos Arcus ad hunc Vadum, non revertitur ad Solem, ut intra Diſcum 
1 Poſt Annos autem 3 3 Solem Tranſit Via magis Boreali 14” 2“. ac 
r momentum Conjunctionis ſubducendo à Prioris tempore 39 oh 2j. 
ſi fuerit in Anno Tertio à Biſſextili; aliter ſubduc 24 oh 23. tantum. 
His Inventis facile erit continuare Calculum pro omnibus hiſce 2 
onibus Mercuri cum Sole, idque cum ſumma certitudine, ac fine ulla hæſita- 
tione, an omnes poſſibiles habeantur necne: Sola Additione obtinentur mo- 
menta Conjunctionum ac Diſtantiæ Planetæ à Centro Solis; unde etiam 
Tabellæ depromuntur Durationes harum, ut ita dicam, Eclipſium, ut nihil lit 
quod in hac re deſiderari videatur. Rt 
| Epochas vero quod ſpectat, ez tutius Obſervatorum induſtria comparantur, 
quam calculi cujuſvis Subtilitate: adeoque elegimus in primo Caſu, notabi- 
lem illam Tranſitum Mercwrii quem ipſe in Inſula Sarite Helene perfectiſſime 
obſcrvavi, OZ. 28. An. 1677. St. Ver. & cujus Medium ex Initio & Fine de- 


terminavi in prædicta Inſula quidem oh 4/. p. m. Landiui vero 0" 28˙. p. m. 


Semita 


' 


(437) | 

Semita- vero qua incedere viſus eſt Planeta 4/ 400. Borealior erat Solis centro. 
In altero Caſu, viz. cum Meraurius Soli conjungi Menſe Aprii, ex Cl. He- 
veli Vertwrio is Sole viſe, p. 72. 75. Epochen Jefumere placuie ; nempe quod: 
Apr- 23+ Au. 1662. St. Vet. 6h 8”. p. m. Gedazi, hoc eſt 40 52“. Londini, 
Mercurins Solis centro ws apparuit, utpote in medio Tranſitu, ſimul- 
que diſtabat ab eodem Centro 4 27% ad Boream. Hinc juxta 

miſſa, omnes ordine viſibiles Conjunctiones Aerrmri cum ole fimul cuhibrs,. 
exigui Laboris opus erat: ac in Exemplum quod cuivis in poſterum imitari 
biet, accipe hujus Seculi,.ab invento Teleſcopio, quotquor uſquam ap 
huj i Phanomens, . vel quæ etiam in ſequentis- Seculi: is apparitura 


Series Momentoram quibus Mercurius Soli cn 'oierg Diſcum ej 
conſpicitur, per preſent & fururum Seculum, cum Diſtantiis Planere a Solis 


n 
Ann. | Temp. Gui. 
Wark. -o 7. 
1615 22 21 38 *] 7 20 B 
e 1 a. 34: 3 
166123 452* | 4 22 B 
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1786 22 18 57 [12 43 B 
11799 26 2.34 [4 12 47 
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Obſervationes omnes hucuſque Habitas ritè r hi une m 
eſt quod dubitem de r Mercurius, Soli proxi- 
mus, ejus Centro adeo vicinus ſit, ut aliorum Centrorum int ind 
cieatury nec deviationibus illis quz a cæterorum Sy ſtemate oriuntur, 
— 


{+3 


dem perpaucula ſolum Minuta Limbo adhærere videtur. wc + 
ſervatione accuratiſſimã deprehendi vix duo Minuta elapſa dum totus > Sole 
gredererur Oftob. 28, 1677. unde concluſi Dian ejus o' 11%, ac jux- 

Vol. I. © 4% e 


4 
* 


— — — ——_ — -! ju 


3 (4.4) 
ta rationem Diſtantiarum Terra ad Nodum Alterum of 131 fere ; adcoque 
tunc 3:. Temporis Minuta inſumi, dum Totus Planeta Salis Lirgbum Directe 
pervadit: Oblique vero tranſiens paulo diutius hæret, ſecundum ac Secantes 
Angulorum Incidentiæ augentur. Æquationes etiam T is haud o 
eſt ut æſtimemus, — 8 dies hinc inde in utroque Conſtants 
ac quaſi Invariatæ perliſtunt: MES 


| De Vichil Veneris cum Sole Conjunttigne.. © © 


Venus, quamvis Syderum omnium ſpecioſiſſuma, more Sexus ſui, ſine mu- 
ruato Cultu ac Splendore aſcititio in Conſpectum prodire vererur : Hoc ete- 
nim Spectaculum inter Afronomica longe nobiliſſimum, inſtar Ludorum Sc- 
cularium, integri Seculi Mortalibus invident Motuum arctæ Leges. Unico 
vero hoc obſervato, fumama cum certitudine Diſtantiam Solir à Terra determi- 
nari poſſe, quæ ob Parallaxin alias prorſus Inſenſibilem Vagis Terminis hu- 
cuſque definita eſt, poſthac declarabitur. Periodos vero quod attinet, illz 


non adeo Accurate ac Mercuriales deſcribi poſſunt, cum Vemu ſemel tantum 


ab Orbe Condito, idque ab Herroxio noſtro, intra Salis Diſcum deprehenſt 
fit : Correctis autem Motibus, quantum per Rudiores Veterum obſer vation: 
licer, accipe jam ſummam Calculi. | 


Longitudo Nod Aſcendentis Veneris d prima Stella Arie-| S... 
ts | : © 


— * — | 1 15 16 oo 
Sol itaque ci jungitur in puncto oppofito; hoc eſt, per| - 
hec Sb Sn rden — 1713 16 oo 
Diſtantia Yeneris à Sie partium — 1 71997 
Diſtantia Yeneris à Terra — ] 26438 
Inclinatio Orbitz Veneris ad Eclipricam — S = 23.0 


Motus Veneris in 8 Aunis Syderiis, ſupra 13 Revoluti- 


| ones W , 
; Motus Veneris in 235 Aunis Syderiis ſupra 381 Revolu- 

tiones — | - > | 31 29 17 39 
Motus Veneris in 243 Ami Syderiis ſupra 395 Revolu- 
| tiones — — — |} oo 48 8 


_— 


Ex his Principiis, inivo. Cakculo. juxta Merhodum in. Mercurio expoſitany 


proveniunt intervalla Temporum ac Diſtantiarum ur ſequitur. 


Poſt 18 Annos Ven revolvitur ad Salem fc. fublatis- 3 prioris Tranſitus 


momento 24 10h 52. Incedit vero Planeta Semitd 24“ 41 /. priori magis 
auſtral | 


Poſt Aung 23 Additis. 2 105 9', Venus iterum Solem ingredi poteſt, 
el vid, 11“ 33%. Borealiori: Quod {i przcedens, Annus . Bifexcilas fuerit 


34 IO 9. addendi ſunt. | 

ur Annos 243 Lem 888 tranſire poteſt, 3 
2.43 · à prioris Tempore ; Auſtralius vero incedit 1308“: Quod fi prece- 

ders Annus Bifi fert ade 23h 175 . 1 


a (435. 

Et in omnibus his Appulſibus Veneru ad Sol, Menſe Novembri, 
Vie Viſæ Veneris cum Ecliptica fit 99 5/. ac Morus ejus Horarius intra Solos 
1 21”, provenit Maxima Duratio 


Deinde conjungantur Sol & Vinwal Nodum Deſcendentem Menſe Maio; ac 
juxta Numeros eoſdem ſupputantur intervalla eadem. Poſt 8 Annes auferen- 
di ſunt 2d Ch 5 5", ac V Orbit 19 58. Borealiori pertranſibit. 

Poſt Annos 235 adde 24 8h 18, vel fi prior Annus Bjſexribs fuer z1$\ 
18, 2 Sem merger we. 3 KLE 9 | 

Denique 243 Annos o1 1Þ 23%. prior Annus Biſſexrilic 
ft ne Be && reperirur emu iterum Sol Conjuncta, ſed in tramite 


4 

2 n hats Swe "Drankicn non es Angulus Viz Viſæ Venerit 
* r 00%; ac Solis Semidia- 
metro ſ ; provenit Duratio Maxima centralis Tranſitus 
etiam 7* 56"; E can x eadem ac ad Noduns Alerum. 

Ingreſſu quem ſolum vidit Horroxiss in Sole jamjam 

oc n — unctam fuiſſe Lonaini 1639. Nov. 241. 
& 37. ſed verſus Auſtrum inceſſiſſe 8/ 30%. Menſe Mas vero à nemine 
Mortalium hucuſque intra Salem viſa eſt, ſed ex Numeris meis quos non mul- 
rum à Czlo abluſuros confido, re ſubituram 
4. 1761. Mai 2.54 17h 55's media ſcil. Eclipf, ac tunc Diſtare i Centro ejus 
verſus Auſtrum 4 15/'. Hinc & ex præmiſſis Revolutionibus facili negotio 
omnia hujus Phznomena, per Millenium i Abe 9 ut in 
{equenti Tab exhibentur. 
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Durationes harum Yeneriarum Eclipſmm quod attinet, reſpectu Centri eo- 
dem modo ſupputari poſſunt ac Mercuriales; ſed cum Diameter Veneris (ati 
ampla fit, cumque Parallaxes etiam Differentiam valde Notabilem quoad Ten- 


pus - hs ava poſſunt, Calculus Peculiaris pro Locis ſingulis neceſſario ſubeun- 


pi." = Bade Sha tanta eff, ut dum Limbo Solis adhæret, ferme 20 
Temporis Minuta præterfluunt, cum ſcil. Solem Directe aggreditur; Oblique 
vero Incidens, etiam diutius Limbo immoratur: Occupat autem Diameter 
iſta, juxta Horroxi Obſervationem 1. 48 Un. dum ad Neden Aſcend. fol Jun- 
gitur, ac 1' 12”.jad Nodum Alterum. Precipuus autem harum Conjunctio- 
num uſus eſt, Soi a Terra Diſtantjam five-"Parallaxin ejus accurate determi- 
nate, quam quidem fruſtra variis Methodis tantaverunt Afronomi ; dum In- 

a quantumvis Fs, "a Angulorum quzfirorum Minutiz facile clu- 
dunt. At in ob E do FVeneris in Solens Ingreſſu & ab eodem Egreſſu, ſpi- 
tium a er Momentà Contactuum Internorum, ad ipſum Tempo- 
ris Minutum { „hoc n five 40. Arcus ob- 
ſervati, ope ' Taeſcopii & u Oſcillator, per 6 vel 8Þ accu- 
rat? ſibi weak rs poteſt. Ex duabus autem talibus 1 
in Locis Idoneis debir? — 4 intra imam partem certo concludi 

Solis Diſtantiam roxima Occaſione — 
Fig. 164. 155» Ne quid Ob ectoribus ¶ fronomitè minus Doctis videretur, Schemata 
pro pro uruſqu Plante” Tranſit delineavi, quibus rem ſubjicere com- 


Tie Motion of 


vo wget CI. 1. M. Aua, after he had ſeen the Comet (which was firſt obſerved 


_ ted; by M. Au- in in Holland, Decemb. 2. 1664.) 4 'or 5 times, made the Ephemerides of it 


zen. . fh. 3 Motion * an Hypotheſis that it moveth juſtly enough i in the Plain of a great 


B. 2. p. 18. Cuccle, 


— 
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Circle, which inclineth to the Equiuoctial about 300, and to the Ecliprick 

49 or 495m cutting the e/£qwatorat about 45, and the Ecliptick, at 289. 
of Aries, or a little more. | 

He takes Notice, that more Comets enter into our Syſtem by the Sign of n. 2. p. 19. 
Libra and about *pica Yirginis than by all the other parts of the Heavens: | 
For, both the preſent Canet and many others regiſtred in Hifory have entered 
that way, and conſequently paſs d out of it by the Sign of Aries; by which 
alſo many have entered. 
2. Lill the 6th of Feb. this Comet always advanced: But after that Day, 0#ſerved; 4j 

I found that it returned in Augmenting always its Latitude. I left it Ar. 8. M-Avzout. . 
at the 18. of the Horn of Aries, almoſt in the ſame Latitude; and I am apt 

to believe it will be Echpſed this Evening. 5 

I ſhall only add, that on Feb. 3. we were ſurprized, to ſee the Comer again 
much Brighter than ordinary, and with a conſiderable Train. Some did be- 
lieve, that it hed again to us. But having beheld it with a Teleſ⸗ 
cope, I ſoon ſaid, that it was joined with two ſmall Stars, whereof one was 
pretty Bright, and that this Carjunition gave the Comer that Brightneſs. Hence 
CAE OA es here, that we ſhould no more ſee it ſo 
M. Axone alſo ſtrongly conceives, that this Comet could not be Feb. 18." 5. P. 107. 
ft. u. where M. Hevelius, in his Prodramus Cumericus, hath placed it, viz. in 
prima Arietis ; unleſs it be ſaid that it viſited that Star of Aries on the 18. 

and returned thence the 19th, into its ordinary Courſe : For, according to 

his, and his ſeveral Correſpondents Obſervations, the Comet on Feb. 17. 

was diſtant from that Firſt Star of Aries at leaſt 15 17 ; and on Feb. 19. 

(He having miſſed, as'well as his other Friends, the Obſervation on Feb. 18.) 

was Advanced in its way 12“ or 13“, but yet Diſtant from the ſaid Star 
ſome Minutes above a whole Degree, and conſequently far from having then 
paſſed it. After which time M. Avzowt affirms to have feen it as well as ſe- 
veral others, for many Days, and that until Mar. 17. Obſerving, that about 
Feb. 2.6 or 27, when the Comer was neareſt to the often mentioned Firſt of 
Aries, it approached not nearer than 500. . 
, * Eminent Engliſh Aſtronomers, who have attentively obſerved. the By ſame Eng- 

ti 


on of this Comet, do jointly Conclude, that whatever that Appearance .— hh 8 


was, which was ſeen near the Firſt Star of Aries by M. Hevelins (the truth n. 9. P. 150. 
of whoſe Relation concerning the ſame they do in no wiſe Queſtion) the ſaid 
Comer did not come near that Star in the left Ear of Aries, where the ſaid 
M. Hevelins ſuppoſes it to have paſſed, but took its Courſe near the Bright 
Star in its Left Horn, according to Bajer's Tables. | | PE 

4+ I have caſily found the Principle of M. Auzour's Ephemerides : and tis 5e Principle of 
this, that this Comet moves about a Centre, in a ſtraight Line drawn from the Hypotheſis 5 
Earth thro' the Great Dos in ſo great a Circle, that that Portion which is :he Moi:on of 

in 


deſcribed, is exceeding of the whole Circumference thercof, tha! Comer 
ad hardly diſtinguiſhable by us from a Straight Line. 1 


Concerning the New Comet you mention, I obſery'd it Feb. 1 1. about the v. 2 p. 17. 
24* of Aries, with a Northern Latitude of 2.4%. 400 yok 


n 

The Motion of "CH. 1. M. Auout, after 3 or 4 Obſervations, hath-publiſhed another E. 
3 &. des concerning the Motion of the Comer, which he firſt began to Oh. 
6d; by 2M, Aw ſave hy. 3. 1665. He affirms that the Line deſcribed by this Sear reſem- 
⁊out. n. 3. p. 36. bles hitherto a Great Circle, as it is found in all other Comers in the midſt of 
their Courſe. He finds the faid Circle inclined to the Ecliprick about 269, 

zol. and the Nodes where he cuts it, towards the RR of Gemini and 

Sagittary ; that it declines from the . quaor about 260. and cuts it towards 

the 1 5. and conſequently that its greateſt Latitude hath been towards Piſces, 

and its greateſt Declination towards the 2 55. of the e£quaror. He puts it in 

its Perigee about 1 59. of Piſces, a little more Weſterly than Marche, or the 

Wing of Pegaſus. | | DI 

Obſervell; by 2. He — a in General, that this Second Comet is contrary to the pre. 
M. Auzout. ib. cedent, almoſt in all Particulars : Seeing that the former moved very ſwift, 
P- 37- this pretty ſlow ; that againſt the Order of the Signs from Eaſt to Weſt, 
this, following them, from Weſt to Eaſt ; that, from South to North, this, 

from North to South, as far as it hath been hitherto, that we hear of, Ob- 

ſerved ; that, on the ſide ſite to the Sun, this, on the ſame fide ; that, 

having. been in its Perigee at the time of its Oppoſition, this having been there, 

bean. the time of its Conjunction. He taketh alſo notice, that this Comer 

differs in Brightneſs from the other, as well in its Body, which is far more 

Vivid and Diſtinct, as in its Train, whoſe Splendor is much greater, ſince it 

may be ſeen even with great Teleſcopes, which were uſeleſs in the former by 

zalon.of its Dimnels. 


A Comer, fn. CIII. 1. Av. 1668. Mar. 10d. 1h. of the f&lowing Night (after the 
1 „ alia way of Wen o. f I obſerv'd a Path of Light extended from the hat 
Caſſini. n. 35. thro Eridamus; which I judged to be the Tram of a Comer both by the 
P. 683. Figure and Colour, as alſo becauſe that the Direction of it was to the 
oppoſite to the Sun, like other Comets. By its extream Point it reached to 
Star in Eridauus, which is called the 14 7 N : Bur it iſſued on 
of the Horizontal Clouds, ſo that I thought the Head of the Comet was ei- 
ther vailed by them, or hid under the Horizon. Mar. 11. there was ſeen 1 
| Brightneſs in the Whale, amongſt the thin Clouds, at leaſt for half an Hour, 
_ was very like the Sp of Yew, likewiſe vailed with thin 
Mar. 12. When the Great Dog was in the Mid-heaven, the fame Tal 
again. It paſſed thro the Star in Eridams, which Bajerus calls 
15, and left to the Southward the 14. where it did terminate Mar. 10. 
Being by the Imagination drawn out to about 3 ?. and further, it tended to 
that Southern Star which precedes the Ear of Lepus. It was therefore more 
Northerly than the Day before Yeſterday, and more Eaſterly. We were 
. doubtful whether its head was hid by the Clouds or under the Horizon. But 
the Line from Jupiter to the Extremity of the faid Tail in the Clouds wa 
Perpendicular to that Jaa; ſo that it was in the Whale, and the Apparem 
Pert of the Train reached out in Length about 32% 
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2. Mars 5. f. u. The Comet was firſt diſcovered : but for as much as it A Lisbon; 65 
ſet few. hours after the Sun, there could hitherto be taken no conſiderable --+ P. 684. 
Obſervations yi =. Dr 
the Horizon. rain is of a a „extended in Ap e 
over almoſt-the 4th part of the r Weſt to * 
arent Breadth is of a good Pali, and its Splendour very great, but it 

a few hours. | f 
At St. Salvador Adar 5. (ft, n.] at 7 a Clock at Night, F. Eſtanel In Brafil; y 
to ſee this Comer a little above the Horizon from Weft to E. S. E. The Be- F. Valentine 

ginning of its Tail, was a little under the two Lucid Stars, the 15 and 16 barrel. 5 

of the Whale's Back, over which it then paſſed, its Point being as twere at WEN 

the $ and 9h which are in the Bottom of the Fhale's Belly. ; and thus the 

whole 2 thereof was about 239. The Globe or Head of it was ſo ſmall 

and thin, that very few could diſcern it with the Naked Eye. | 

Mar. 7. The former Brightneſs was ſomewhat lebs, — become ſo Thin, 
that the Eye could eaſily ſee the Stars that were behind it, which by Conje- 
cture were the 14 and 2009. | | 

The Tail was always directly oppoſite to the ; and when it appear d 

the firſt time almoſt Horizontal, it was ſeen in the form of a Pillar, the Head 

ſtanding a little under, and on the fide of the Star of the Whale, which is in 

the Lat. of 15. 46. and the Long. of 12*. 42“. of Aries. And the Point 

did ſhave the 14'Þ, North of the three that are in the Belh, in the Lat. of 20%. 

zol, and Long. of 159 57'. of Aries. | 

This Comet was at firſt very Splendid, and caſt it {elf with that Vividneſs 

upon the Sea, that the Rays thereof were reverberated unto the Shoar, where: 

the Obſervers ſtood. Bur this W laſted only for 3 Days, after which 

ir did 2 Decay. But that which ſeemed ſomewhat ſtrange was, 

that having loſt ſo much of irs Light, yet its Bulk was not diminiſhed, but 

continued rather increaſing until the Comer diſappear d. It paſs'd more ſwiſt- 

ly than Venus, whence he infers that it was wat Venus; yet the Anticipation 

a 1-9 that it could be believ'd to be under the Moon, as he would 

e it. | 

4. P. Pietro Suſarte, Rector of Macao, in the Eaſt-Indies, well verſed inn Af ica; &y 
Matters Aſtronomical, writes to have ſeen the ſame all along the Coaſt of 1 
Seræmx a. NG 


CIV. There hath been ſeen here a New Comet from the 2. of Mar. ff. n. A Comet. An. 
1671. It is but little, baving a Tra not above a Degree or a Degree and an 17 3 . 
half long. It is now (Afar. 9.) about the Stars in the Right Arm of Audro-fic e 225 
meds on her Shoulder Blade. As far as I can collect from one or two Ob-. 81. P. 417. 
ſervations, it tends towards the Lucida of Andromeda: Girdle, and that with a : 

Direct Diurnal Motion of about 2 Degrees in its Courſe. | 

The 6 of March in the Evening 7". 40 it was in-7%. FT. and in 35 of 
Northern Latitude; as I gueſs d by the haſty Inſpection of a Globe. 

Mar. 7. in the Morning zh zo“ its Longitude was about 8* F. with æ 
ſomewhat leſſer Latitude than before : in the Evening of the ſame day it's 
Longitude was 10 V. and Lat. 34®. fer? Pens... 
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Mar. 8. in the Morning 4 the Long. was 129. V. and the Lat, 3 30. 
Which yet 1 would not have taken preciſely, becauſe I cannot yet reduce 
my Obſervations to a Calculas. , 
2. Mr. Iſau Newton about the 16 of March ft. V. ſaw a dull Star South- 


t 
Mr. Newton. Weſt of Perſeus, which he now takes to have been that Comer. It was very 
16. p. 4018. ſmall, and had not any Viſible Tul, which made him regard it no further, 
At Paris; by z. The Mathematicians of La Fleſche perceived him from the 16 of March, 
M. Caſſini. ff. u. and gave us here at Paris the firſt notice of it. Thofe of the College of 


n. 81. p. 4018. 


n. 82. f. 4042, Clermont being advertiſed of it, ſaw him the 25 of the fame Month. 


Mar. 26. 7h zol in the Evening, M. Caſſini ſaw him between the Head of 
Aedrſa and the Pleiades; without a Teleſcope he appeared no otherwiſe than 
a Star of the 34 Magnitude ; His Head, ſeen with a Teleſcope of 17 Foot, 
appear'd almoſt-Round ; but it was well defined, and diſtinguiſh'd from the 
Miſtineſs, which formed a kind of Chevelrre, wherewith it was encompaſſed; 
and even the middle was a little confuſed, and ſeemed to have Inequalities, 
as are ſeen in Clouds. 285 

The Tail was almoſt 3 yet by the Teleſcope it was ſeen 
turned Oppoſite to the Sun, and it appeared of the Length of two Diame- 
ters of the Head or thereabout : For it was not eaſie to meaſure it preciſely, 
becauſe being Thinner according as it was farther from the Head, its Extre- 
mity was ;nfenſibly loſt. And ſo the whole Comet, Head, Tail, and Chevelure, 
taken altogether, took up no more than 3 or 4 Minutes of a Degree. At 7}, 
48 he was in a ſtraight Line with the Lucida in the Head of Aeduſa, and 
with the moſt Occidental one of the Pleiades; and above the two Cleareſt 
Stars of the Southern Foot of Perſeus ; ſo that a ſtraight Line drawn through 
theſe two Stars, did almoſt touch the Southern Extremity of his Chevelure, 
This Place of the Comet, transferred * the Map of the fix'd Stars, fel 
preciſely enough upon 239 25”. of Tam, in 15® Northern Latitude. 

With a Teleſcope 3 Foot, we ſaw near the Comer two Tmall Stars, diſtant 
one Diameter of the Sn from one another, which Stars are not in the Cat- 
logues. The Comer was in a Straight Line, drawn from one of thoſe two 
Stars to the other preciſely at 9h 15'. but a little nigher to that which ws 
Weſtward ; But 9" 337. he was equally Diſtant from them both. It was 
taken notice of, that from Sh 5/. till rob 26'. He made, in reſpect of theſe 
two Stars, an oblique Motion ſenſible enough, going from North to South 
an the ſame time that he advanced from Welt to Eaſt. 

Mar. 28. 7h 42”. in the Evening the Comet was diſtant from the leſs bright 
Star of the Southern Foot of Perſeus, no more than about 24 Weſtward. He 
had almoſt the ſame Latitude with this Star ; ſo that he was preciſely enough 
at 260 8“. &, and in the Lat. 129. 8“. At 8Þ, 14'. we . well as we 
could, the Diſtance of the Comer to the Star in the Eye of Taurus, called 
Aldebaran, 19 38'. And 8h 290. the Diſtance of the Comet to the Star, 
called Capella, was found to be of 229 32/. SE: 


Aa. 
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Mar, 30. 9h 35, at Night the Comer, ſeen without a Teleſcope, appear- 
ed no r word rage — — 
exceeded even thoſe of the Firſt ; but he was very Dark, and in what man- 
ner ſoever we look'd upon him, we could Obſerve almoſt no Tail at all of 
him. He had paſſed one Degree and an half beneath the Zacida of the Son- 
thern Foot of Perſeus ; fo that this Star was exactly in the midſt of the Comer 
and the little Star of the Leg of Perſeus, marked n by Bayerms, which then we 
faw not but by a Teleſcope. A Straight Line drawn from one of theſe 
Stars to the did almoſt touch the Southern Limb of the Camet, which 
being transferred upon the Map of the Fix d Stars, fell upon 282 45 of Tau- 
ru in the Northern Latit. of 90 56“. At 9" 45'. the Weſtern Limb of the 
Comet touched a Straight Line, drawn thro this leſs bright Star of Perſems's 
Southern Foot, and thro the moſt Northern of the Head of Taurus; but 
that he was already got ſomewhat nearer to the Latter. 
Mar. 31. 8.in the Evening, the Comet was in a direct Line with the L- 
cida in the Foot of Perſeus, and with the moſt Northern in the-#tad of Tau- 
ru; but he was more than twice as much remoter from the firſt than the 
other, and being transferred upon the Map of the Fix'd Stars, he was found 
at 157% from Gemini, in the Latit. of 80 49. During the whole time that 
we could obſerve him this Night (which was till 10 a Clock) he quitted 
ö Line, which was almoſt parallel to the Horizon: notwith- 

i is own particular motion ſhould raiſe him a little above it; as 


the Horizon. It may be, there was a compenſation made of theſe rwo con- 
try Motions : poſſibly alſo the effect of both was not ſenſible. 

April 1. The Comer could not be ſeen without a Teleſcope, becauſe the 
Moon, being very near it, hid him from our ſight. But with a Teleſcope 
only of one Foot we diſcerned him eaſily enough, and found that he had paſ- 
ſed 45'. beyond the moſt Northern Star of the Head of Tum, ind that he 
and hevenonch'd.ic by his Sointhain Lind3 end chu be rem Difdives? 
437 from the Star that was neareſt to that toward the South; which is equal 
ly Bright, yet not marked by Bayerws. This place being transferred upon the 


Northern Latit. of 79 44”. 
April 2. 8 in even, M. Caſſini, having obſerved the Comer with 2 Tele- 
of one Foot, which diſcovered 50 found that he was two Deg. and 
Diſtant from the moſt Northern Star of Taurus; and one Deg. from the 
22. Q IIs AK MEE ATE: 7 4 Gp. 28. hare 
Two Lines drawn from the moſt Northern Star of Taurus, one to the C- 
wer, the other to che Star that is wanting in Berus, made a Right Angle; 
and the Diſtance of the Comer to this Angle, was double to that which is be- 
tween theſe two Stars. This Place transferred upon the Map of the Fix'd 
Stars, fell on 20 48/ of Gemini, in the Northern Latit. of 6 40 
pril 3. gh we ſaw him with the one Foot Teleſcope. He had paſſed over 
the Upper Star of the Ear of Taxrxs, and he made with this Star the Baſs 
of — Triangle, on the Top 11 8 was the Inferior Star of the 
ol. I. L'Y Ear. 
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Ear. The two Sides of this Triangle were two times and an half bigger 
e 3 ſo that the Comer was 40 of Gemini, in the Northern Latit 
52.38'. | 

| 5 5. 8" at even, the Comet had paſſed the Northern Ear of Tawrys, and 
was equally Diſtant from the Upper Star of the Northern Ear and from that 
which was on the Front of Taurus. He was alſo as Diſtant from the Inſcrio: 
Star of the Ear of Taurus, as this Star is from the next Weſtward, by Tychy 
called Inferior precedentis Lateris Quadrilareri; and a Straight Line, drawn 
thro the Comer and the Upper Star of the Ear, made an almoſt Right 
Angle with another Line, drawn from the Comet to the Inferior of the two 
Stars, that are above the Eye of Taurus. This Place being carried over to th: 
Map of the Fix'd Stars, the Comet was found at 62 187. of Gemini, in th; 
Northern. Latit. of 30 41. He was ſo confuſed this Night, that even 
with the 17 Foot Teleſcope we could not diſtinguiſh the Head from 
the Chevelure which environed him. The whole appeared a little bigger 
than the Diſque of Jupiter, ſeen by the ſame Telefcope. 

Atr. 6. 8" at even, a Straight Line drawn from the Comer to the Str 
that is in the Front. of Taurus, made a * another Straight 
Line drawn from this fame Star to the Inferior of the two that are above the 
Eye: And the Diſtance of this Latter Star to that of the From of Iaurus ws 
twice the Diſtance of the fame Star of the Front of Taurus to the Comer. This 
Place being transferred upon the Map of the Fixt Start, the Comer was found 
at 7* 251. of Gemini, in the Northern Latit. of 20 45'. At gh 6'. we fa 
on the fide of the Comet a Star fufficiently clear, 1 not farther Di. 
ſtant from him than a little more than the Diameter of the Camer, and that 
was at the fame height of the Horizon. | 64. 

Apr. 7. 9 in the Evening, the Comet was equally Diſtant from the Inſe- 
rior Star of the Northern Ear of Taurus and from the Superior of the root 
of the Northern Horn. He was alfo as far Diſtant from this latter Star, 2 
this Star is from that of the Front. This Place, being carried over to the 
Map of the Fix'd Stars, fell on 8* 30“. of Gemini, in the Northern Latit. of 
2 56". 4 ; | 

All the Places of the Comer, that we have Obſerved till now, fall into: 
Line little differing from an Arch of a great Circle, which cuts the Eclprich 
in-10® 45', of Gemini, and which conſequently hath its. greateſt Latitude in 
10* 45 of Piſces; which Latitude is between 39* and 40 Northward. The 
fame Circle cuts the e-£quator at 101 degrees of the Vernal Seftion Faſtward, 
and its greateſt Declination from the e/£quator Northward is of 38**. 

Having choſen two of our Firſt Obſervations (becauſe the latter are not 
ſo proper for this purpoſe) and having taken a Mean between the firſt Ob- 
ſervations of the Mathematicians of La Fleſche, we found, by our 1etbed 
explained in the Theory: of the Comet of 1665, that this Comer had been 
in his Perigee the 12 of March at 8 a Clock in the Morning: that in that 
time, which: is that of his greateſt apparent Celerity, he made about 20 32' 
2 day in the Great Circle of his apparent Motion, and 4. of his Periget 
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Dechpation the 1 14h, and 12th of Aach; and that af that time, he paſſed 
thro' the Inferior Meridian at about two a Clock after Midnight. '_ - - 
If we have rightly determined his Perigee, and that the Hypotheſis of the 
Equality of his Motion be Juſt for that time, he hath been vilible ſince the 
Middle of Ferre, at which time he was as far Diſtant from his Perigee by 
Approaching to the Earth, as he is at preſent. by Receding from it. He 
muſt then have been at the extremity of the Southern Wing of the Swan, and 
arived at the Southern Foot of Pegaſi on the 2 3 of Febr. of the ſame bigneſs 
that he was ſeen to be of Mar. 28. He muſt have arrived at the Stars of 
the Northern Arm of Andromeda A ar. 9. at thoſe of her Girdle 12. when he 
was in his Perigee, and in his greateſt Declination ; to her Southern Leg, Mar. 153 
between her Southern Leg and the Triangle Mar. 18. very near as he was ob- 
ſerved at La Fleſche ; and under the Head of Meduſa, Mar. 25. The Days en- 
ſuing he muſt have arrived at the Places marked in our Firſt Obſervations : 
But in the laſt he hath been ſwifter than this Ahporheſis will bear. To repre- 
ſent theſe latter Obſervations, the Line of the Motion ought to have been 
made Curve, as we did for the end of the Apparent Motion of the Comer 
1665. with this difference, that inſtead of that Lines being Convex in regard 
of the Earth, becauſe the Motion was Retrograde, this was to be Concave to- 
wards the Earth, becauſe that the Motion of this Comer is Direct. 
It's a Thing worth Obſerving, that this Comer keeps his Courſe almoſt like 
that of the 2. Comet of 1665, and another of 1577, obſerved by Tycho. For 
they have paſſed thro' almoſt the ſame Conſtellations ; tho' this be more in- 
dined Northward, and cut the Ecliptick 5 or 6 D more forward than 
that of 1665. So that it ſeems that in this Place of the Heavens there is, as 
'twere, a Zodiaque for Comets. bh | | Au ent; 
Cv. 1. Cometam novum D. Romer primim advertit 28 Apr. ſt. n. 1677. 4 Comer. An. 
& me ſtatim de rei novitate admonito 4h 6* 31 / p. m. n. ejus Altitudi- 3 
nem accepimus 12” 22! 100. Judicavi eum fuiſſe in Verticali declinante ab - 885 
Ortu ad Septentrionem 3 30 circiter. Die 29 mand, momento per nubes a 3 
D. Picards viſus eſt, 3b 9 3. p. m. n. in Altitudine 4 399. 
Die 2 Mai mand, Aſcenſione Rez Medii Cali ex Fixis exiſtente 267, 
Altitudo Cometæ erat 4 5". Diſtantia Verticalis à trione ad Ortum 
420 8. circiter. Die 4 mand zh 30'. p. m. n. Altitudo Comere fuit 30 330% 
Diſtantia Azimmrhalss à Sept. ad Ortum 420 32'. circiter. 
Die 5. 30 32“. Altitudo Comere fuit 5 10. Diſtantia Amur halis à Sep- 
tent. ad Ortum 44 100. circiter. ws bi, 1 
Obfervationes quæ habitæ ſunt, Initio Comeram reponunt in Triangle, po- 
ltremd, prope Caput Meduſæ, oſtenduntque Comeram procedere ſecundum 
dignorum Seriem per Lineam proximam, & fere. Parallelam Illi quam de- 
ſcripſit Camera As. 1590. Menſe Feb. Magnitudo Capitis, viſi Teleſcopio, 
videbatur ferd æqualis Jovis Diſco, aut paulo minùs; nec perſectè Rotundum 
apparebat, ſcd Figuræ Ovalis, longiore Diametro Horizonti parallelo; quod 
Refractioni Horizontali videtur tribuendum. 
Coma ejus, Teleſcopio viſa, Latior, & ſerme Parabolica; Nudo autem O- 
culo Anguſta, & parum a er videbatur« - +; 
3 . - L 2 . 
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At Dantzick; 25 Prodiit hiſce diebus Sus Ci imm, quod prima vice hic Gedas 

by M. Hevelius die 27 April mant animadverſum fuit. Die 29 Apr. Oriebatur vel potiu 

. p. 869. in Oculos incurrebat, rh 527%, Meſaquilonem verſus (h. e. N. E. b. N.) 
Capite quidem haud ed Amplo, fed tamen ſatis Splendido, ex unico Ny. 
Cleo clariſſimo compoſito, ad inſtar illius Au. 1665. wag one Caedam Lu- 
mine notabilem radiis divaricatis ſursꝭ m verſus, duorum f um, expo- 
nebat. Linea Directionis continuata Cande inter Alma, Lucidum ſc. Pe. 
dem Andromede, ejuſque Gngulam incedebat, & quaſi Diſtantiam harum 
Stellarum in duas æqu les partes ſecabat. Verfabatur eo tempore ſupra Cow 
Arietis in Triangulo, inter Apicem & Borraliorem in ejus Baſs, nempe in 50 Tui, 
& in Latit. 12 Bor. Diſtabat hoc tempore à Sole ſecundum itudinem 
tantummodò 50. Suo Circulo ver» Maximo 200. Hincque cum aded vicinus 
hic Comera extiterit Soli, hand potuit Longiorem Cauadam, utut mei opinione 
reverà longè prolixiorem habuerit, oſtendere, imd ut puto proximis diebus al- 
quanto adhue Breviorem oſtendet. 

Apr. 30. Deprehenſus eſt in 90. N. & Lat. 180. Bor. totidemque fer? i 
Sele exiſtente in 12 8; Cuudæm rurſus duorum grad. & aliquanto Longio- 
rem, ad Borealiorem in Bg Trianguli extenſam (quæ Stella plant in Cuſpide 
Caxde per Tubos optimè conſpecta) exhibebat. 

Die 1. Maii 2h 32. m. in 1 10. &. repertus eſt, ſub Latitudine Bor. 180, 
in ipſa propemodum Conjunctione Solis, totidem quoque gradibus 4 Lol 
diſtans. Caudam adhuc ſatis Lucidam referebat, ſed paulo Breviorem, utut 
Latiorem, quam ad Lacidum Pedem Andromede —— —_ 

A Die 29. Apr. qui primim à me Obſervatus, ad hunc uſque Diem i. 


Mai, Motu Proprio Aer 50 30“ abſolvit. | 
Quantum ex hiſce Obſervationibus 5 poſſum, fertur Motu Directo 
ad Siniftrum Pedem Perſei, ſupra Tawrum, ad Pedes Geminorum, ſi eo uſque per- 
durabit. Nodxs 5 — . — circa 20. Geminorzm (ſed ruditer id tan- 
tummodo refero) atque fic ibidem Eciſpriram pertranſibit, fierque rum Mer 
dionalis ſub Inelinatione Orbitz 27 fere. a. 

Die 2. Mai veſp. 8h 45”. etiamſt ea in parte Cali millæ adhuc Stelle 
emicarent, intenſumque Crepuſculum exiſteret, nihilommus Comeram Tubo 
Optrico protinus inveni. Panlo poſt, illum in Altitudine 3* 30'. deprehendi: 
Caudam referebat, ratione Crepuſculi, valde Tenuem, quam inter utrumque 
Genu Caſſiopee, proprius tamen Siniſtro, exporrigebat : occidebat ci Veſp. 10' 
Circium verſus (bh. e. N. N. W.) | 

Die 3. Maii mane, Camera oriebatur Boream verſus (B. e. N. N. E.) 
10 235 quanquam Cada pauld citius à nobis detecta, nempe 1h 18. Verk- 
batur in 14* , cum Sole ferd in ipſa Conjuxttione, Latitudinem habens 1) 
& tantam etiam Diſtantiam fere ab ipſo Sole. Candan hic die longè Prolixio- 

| rem & Accuratiorem ſatiſque ſplendidam, 20 vel zo fere, oftendebat. Hinc- 
| que i me aliiſque SpeRatoribus viſir pollentibus nudo oculo ad 3 34 depre- 
henfus eſt, & Teleſcopio ad 3h 40“, in Altitudine 1 10 300. adeo ur Sol eo tem- 
pore tantummodo 60. * Horizontem lateret, imo diutius illum vr 
diſſemus, niſi nubeculæ illum nobis eripuiſſert. Motus Diurnus decreſcere 
een dee bee ublgne omai” calculs aſſequi Potui: Nm 
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inter 29 & 30 Ai 20 45” ſere extitit; inter 30 April & 1 Mai 2.9 
1 & 2 Aa 10 5503; inter 2 & 3 Mai 10 40'; ſed ipſæ Ob- 


ſervationes 

dum ſudo, 8 33%, iterum Cometa detectus, fed Obſcurior paulo extiti 

quam diebus præcedentibus, tum Cauda Brevior. Die 5 Aaii mane 15 41", 

Caudam Dextrum Genu Caſſiop. verſus exponens, verſabatur in 1792 Tt”, in 16® 

Latit. Bor. pariter in tanta Diſtantia a Sole. Motus Proprius 2 Die 3 ad 5 
Mai; fuit fere 20 40, decreſcente Laritudine, ab ipſo Initio ſcil. fere ad 3, . 
fic ut3 29 April, Motus Proprius Camere ad 5 Maii m fuerit 
120, Die 6 Mui mane commorabatur in 18» C, & Lat. Bor. 152 307. Sole 
exiſtente in 172 ; Motus Diurnus erat 5o' circit. Quoad Cpu, quam 
Caudam multd Tenuior ac Debilior videbatur, ob Solem non niſi 160. 4 Co- 
mera Remotum. Die & Mai veſp. viſus quidem Tubo optico 8h 35 Cauda 
adhuc Breviari & Dilutiori ; fed cum in Decliviori Situ, atque in Crepuſculo 
intenſo exiſteret, nullo modo diſtinctè in Nudos incurrebat oculos. 

Die 7 Maii deprehenſus primum 2h 22. in Alt. 30, utut valde Tenuis vi- 
deretur. Occupabat eo tempore 199 U; Motus ejus Proprius magis magiſ- 
que decreſcebat, 282 colligere abſque calculo debatur. Die 8 Aaii ma- 
ne ab Hor. 1. ſedulo nudis quæſitus eſt oculis, fed nuſquam apparuit: Te- 
leſcopio tamen 12. ped. inventus, Caudam quidem adhuc præ fe ferens, ſed 
Breviſſimam, paulo à circulo Verticali ſiniſtram verſus extenſam. Quantum 
conjectura aſſequi potui, verſabatur in 200 &, in Diſtantia a Sole 1 50, qui 
tum 199 d poſſidebat; ſtabat fere hoc tempore in linea rea cum Hunmero 
Dextro Perſei & Meduſe. Diameter Comete, ad vum Diametrum 
comparata, vix ad dimidiam partem accedebat. De reliquo, Tubi beneficio 
ſatis erat adhuc conſpicuus, adeo ut eum ad 3" 45 diſtin conſpicere potue- 
rimus, in Altitudine ſcil. 99 fers : unde colligere datur, Arcum Viſionis vix 
zo tum fuiſſe ; Sol enim vix 52 ſub Horizonte hærebat, quo tem omnes. 
jam Stellz, excepto undue, evanuerunt. Die 8 Mas veſp. es nec 
nudis oculis, nec ullo Teleſcopio amplius potuimus. 35 

3. The firſt certain notice I had of this Comer was on April 2 1. The 22 of Greenwich; 
Apr. at about 2 a Clock after the Midnight following, I faw the Tail raiſed? 4 Fam 
almoſt perpendicular to the Horizon ; ſoon after the Head appeared thro” a * 
thin Vapour, from which the Tail pointed, as near as I could gueſs, upon the , 
in the Kee of Caſſiopcia, its Length being about 6 Deg. and Breadth at the 

Top about 7 or 8 Ain. Viewing the Head with a Teleſcope of 16 Foot, I 
found it was not perfectly Round, but Indented, and not near one Min. 
Diameter. Afterwards I haſtened to Meaſure its Diſtances from ſeveral Fix- 

ed Stars, which were as follow. 
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MN 5 | 7 
| 2 44 do It's Head and the Foot of Audrom. Alamech — | 11 26 
2 47 15 That Diſtance repeated — — 11 26 50 
2 55 3 ; Its Head from Capola — — — $I. 1 15 
2 59 10 e — — repested 31 1 24 
3 12 2 nie do Aa, 1 _ — 18 16 54 
3 21 22 | — from Mira — —. 19 35 o 
3 27 54 — from Alamech again — II 33 30 
3 36 20 — from Cl again — 30 59 45 


At 4" 21 p. m. the height of the Comer was about 5*2, therefore the 

Diſtance of the Head of the Comer from Algol corrected by refraction, 8 19. 
8 from Mirach — 1937 

And admitting with Hevelius the Place of Mirach now in V. 210 400 
34“ with North Latitude 252 57. its Diſtance from Algol will be 23* 42 
405 we * of the Head of the me in J. 14 487, with North 

titude 17. 8. | 4M 

At 3 $1, I State the correct Diſtance of the Comer's Head from Capelli 
31* 0o'; from Alamech 11* 40”; and therefore its true Place S. 14* 50, 
with North Latitude 17* &, 25” : agreeing very well with the Place derived 
from the former Diſtances from two other and different Stars. 

The Tail was not, it ſeems, directiy Oppolite to the Sun: for the Sur; 
Place was now N. 13 7 ; but the Comer being in 149 47'. of the fame Gyn, 
that is 1* 4O', in the Conſequence of the Sun, the Tail ought, if it had been 
8 to the Sn, to have lain in Conſequence of the Head ; but 

dhe Nee of Caſſiopeia is now in N. 13* 24. in Antecedence of the (, 
— Whoſe Tail bey not therefore in C e but in Antecedence of the 
Line palling thio? its Head and the un, at about an Angle of 100. 

Next Night, being that following the 23 of April, about 4. of an Hour 
after two, irs Tail appeared much ſhorter than laſt Morning : At 2h 51. it 
Head was from Mirach 2 10 9'. Hence and from a Courſe of Obſervation of 
it ſent me by an ingenious Friend, I found its Motion was Direct, and it 
Latitude Decreaſing. Is | , | 


AComet. kn. CVI. Nuperum Cmetam Obſervavi primum m. ante Svlis Ortum, à Die z. 
1880 at 2 4 Dec. An. 1680. deinde veſp. à 24 Decemb. ad Æquinoctium Vernum. Ma- 
keel 2, ne verſabatur in &, & m ſub Latit. Auſtrall. Veſperi vero in V8, =, 6, T, & 
Gal. n. 3. p. G. V. ſub Latit. Bor. 


A Comet. An. CVII. Plurimas diſtantias à Fixis, tum Altitudines Nuperi Comere Meridia- 
—_— : > nt nas, Impetravi: quas autem omnes hic recenſere nimis _— foret, nec vacat 
Bee eas rigidiori Calculo ſubjicere. Sufficiat hac vice dixiſſe Cometam hunc hic Ce- 


. 143. 9. 16. uni ie 25 Ang. ſt. n. 1682. primum detectum, atque à Die 26 Ang. ad 17. 


i r 
Syremb. debitè à me obſervatum eſſe. Qua via autem, qua velocitate, ſub 
quo Angulo Orbitz & Eclprice progreſſus fuerit, ex adjecta Tabella patet; 
quam tamen (quod ſcias velim) non ex accurato Calculo, ſed ex Globo tan- 


tummodo Laxiori ratione concinnavi. 
| Meſe | | ons in Pro. | et. 
dies. | | Long. Oe Lat. Cometæ Orbit. OD 
ROO: OMe. po To il rr WT 6 OF Sn, 
Ay. 16 3 0 Ale. 3 zo S|21 o Bor- wed 
Aug. 27 111 o Ni. 5 © A [23 30 Bor. 10 o fere | 5 28 
ag, — . —.— . oh 
Aug. AY 1— Veſp. 1 8 — — — — 1 
Aug. ** 3 30 2 18 o AQ 25 20 Bor. 13 20 — L q 
| Ag: 30] o Yep. [22 © AQ [25 40 Bor. 3 30 — 5 46 
Aug. 313 30 Man 24 30 A [26 o Bor. | 2 20 — | 50 
Sf. 1] 3 30 A. 1 © M [26 o fere | 5 45 
4 19 o Yeſp.| 6 o fere N25 40 Bor. 4 45 — 7 
Pt. 2 de Aer | - - 43 
Sr. 3 8 30 75.20 o ſere N 24 30 Bor. 11 30 — 5 4&0 
98 e . Nr 127 Ve | 5 34 
605 5 eee, OR ag — 17 4 
Sr. 8 9 o Yep 1 © = 20 30 Bor. [15 o — 7 00 
Ser. . — —— — 14 30 
Sepr.. 8 o vb. 12 © * [18 15 Bor. | $ o fere 4 00 
Kr. 9 8 30 7 15 30 = 17 is Bor. 3 3e z 30 
3 ; = [x7 15 30 — | 3 3 
= * 0 72 18 30 15 45 Bor. | 3 o fere | 3 o 
. 11} ——-—Peſp. | — — — 2 
| Sepr. 12 8 o Feſp. 23 © | — 14 o Bor. 1 — If 2 
E 13] 7 30 Yep. 25 © = '13 30 Bor. | 2 oO — | 2 ool 


Sic ut A Proprio in ſuo Orbita confecerit Die 26 Avg. ad 13 Sepr. 
830 2%; & in Ecliptica 919 300. Latitudo vero Borealis creverit ad ; 7. 
rurſus decreverit ad 129 300. | | | 

Not. Nodus Boreus in 24% F, & Nodus Auſt. in 24%. N Limitesvero- 
in 24%, KA & =. extiterunt. Augulus Orbitæ & Ecliptice fuit 269. fere. 
Utrum autem toto Durationis Tempore omnino conſtans cum NVodis extite- 
nit? An vero & quouſque ſeſe variayerit 2 ut ſæpius fieri ſolet, ex Calculo 


Toto Durationis Tempore, Lucidius ac etiam aliquanto Majus Cqut, 
quam iſte An. 1681. & contrario multo Breviorem Caudam exhibuit. In 
iplo Capite, beneficio Tongioris Teleſcopiꝭ, non niſi unicum Nucleum Figure 
Owalis & Gibboſe conſtanter notavimus; niſi quod Die præſertim 8 Schr. ex 
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dicto Vucleo dariſſimus ſunul Radius, ex parte etiam incurvatus, in Caudoy 
exirct ; quod notari meretur, cum ejus generis faciem in nullo adhuc Comer; 
(quantum memini) obſervaverim. Præterea ſciendum, quod normunq 

Fig. 156. ut Die 30 Aug. mane, (audam ſatis preciſe in Oppoſirums Solis direxerit; 
ſed ſæpius etiam notabilem Deviationem ( prout in plurimis Comeris ſæpius 
Heri ſolet) exhibuerir. Longitudinem quoque Coma non ſemper eandem 
conſervavit. Initio Cauda fere 120 videbatur; deinde nonnunquam breyior, 
interdum etiam longior ad 150 & 160 extitit; circa finem vero quotidie di- 
minuta eſt. 


A Comer, An. CVIII. Die 30. Jul. An. 1683. 1 Th 30“ in Novo Noſtro Sydere, Tipride 
1683. ar Pant- Vel Lynce, dus Crinitum hic Gedani deprehenderem, Cuudem haud adeo Lon- 
3 2 gam inter Stellom Polarem, 8 Caſſiopeiam ſurſum cum aliqua Inclinatione ex- 
n. 154. 5. 416. porrigens, conſtituebat lineam Rectam cum Suprema Capitis Aurigæ & Dex- | 
tro Hwmero Perſei; non minus cum Vemre Urſæ Majoris & Dextro Humero Ay. 
5 item 3 Cuude & Læere Urſe Fa Deinde Ibo 10 | 
tO, Phænomenum um, erat quidem fati 
— ſed Materia mon ——— ; as at Lucidus M 
claw neque diſtincta Corpuſcul, ut quidem alias in plurimis alus deprehenſun 
eſt, in eo apparerent. 12 ferd, Altitudo ejus erat 190 57'. 
Die 31 Jul. veſp. ſcil. 12h 300. Altus cum eſſet 2 10 28. Rectam cm c 
Pede Aurigæ & Capella conſtituebat. Cauda erat dilutiſſima, ac Rarior quan : 
n 


dic heſterna, ſed paulo Longior. 
Die 4 Aug. mane ; Removebatur eo nr. tanto ſpatio à Dextro Humer 
Auge, quanto alias diſtat dictus Hamerus à Capire Hadi. Cæterum Sinifr« 
Tibia Perſei, Capella, & Comera, Rectam referebant. C 
Die 16 A · veſp. hora fert 11. Comera inter quatuor Stellulas verſabatus k 
uarum una 2 parte Comte ſuperiori, in ipſa Conjunctione, non niſi 1. d- I 
Kaba, adeo arètè limbo adhærebat: quo tempore ſimul Diametrum Comte ſ 
Micrometro meo dimenſus ſum, nimirum 6 5”. exiſtere. . 
Die 20 Ang. veſp. Breviſſimam ac Rariſſimam Comm inter Capeilon & 
Caput Hadi exporrigebat. | | 
Die 20 Aug. veſp. Utroque Hed erat viciniſſimus, ita ut cum his Trian- 
gulum ferè æquilaterum conſtitueret, cujus Latera fere Diſtantiam Hedorwn 
{que eſt 47”. circ.) æquabant. Ad hæc Comera cum Cpella & illa in Plant 
Derxtri Pedis Perſei, Triangulum Equilaterum, cujus Baſis erat Diſtantia di- 
ctarum Fixarum 2 * . N 4 
A. 24. velp. verſabatur inter Capellam & Pleiadas, fic ut à Cape 
Pleiadibus 7 fere Remotione videretur. Deinde Capella, Cometa, & 
Pleiades; item Almanac, Caput Meduſe, & Camera; nec non Dexter Humenm 
| Auge, Comera, & Sequens Siniſtri Pedis Perſei, Lineam fere Rectam conlti- 
| tuebant, in hac tamen ultima conſtitutione, Comera fere infra paulo Rectum 
| Jam incedebat. | 
Aug · 25. veſp. cum Capella & Cap. Hedi Rectam fere conſtituebat. 


Av 


1 

Aug. 19. Th 5'. mane, plurimis minutiſſimis, & clariſfimis Fixis ſtipatus 
erat, nempe Srellis Subięſciams, atque 3 Cuſpide Occidentali Plæiadum ſurſum 
verſus, non niſi 42” 3.5/7 removebatur. FOE age 

Eadem die veſp. longe jam promotior contra S. S. ſpatio ſcil. 24 horarum, 
ad 47. fere reperiebatur. | . 

Aug. 30. velp. Cometa a Stellula quadam bene conſpicua non niſi 32 41”. 
aberat ; & cum Auſa & in Baſi Triangwli, deinde etiam cum præcedente in 
Pede & illa in Genu Perſei, conſtituebat Rectam. | 

Sept. 2. mane, Camera inter Pleiadas & Nodum Lini verſabatur, conſtituens 
Lineam Rectam cum Muſca & Lucida Mandib. Gti. & cum infima in Arme 
v. & Mandibula, Triangulum fere æquicrurum, cujus vertex dicta erat Mau- 
dibula. Præterea quoque Lineam referebat Rectam cum duabus in Fronte 
cn, tum tanto fere ſpatio ab Occidentaliori diſtabat, quam allas utraque ab 
invicem removentur. ' 

Hac die iterum Diametrum Comete Capiezs Micrometro diligenter dimenſus 
ſum, 9! %. die 16. Aug. eodem Micrometro obtenta tantummodo 6 3 
ſic ut notabiliter ſpatio 17. Dierum creverit. Non nemo diceret id factum 
eſſe, quod in ultima Obſervatione vicinior multo fuerit Terræ: Atque 
ideo Clarius & Lucidius Cut exhibere debebat, præſertim fi Corpus eſſet 
zternum (ut quidam ſtatuunt) quod rurſus certo tempore abſoluto ſuo cir- 
culo, nobis in conſpectum redit. Sed > contrario longe Obtuſius, 
Rariuſque ultimo extitit, fic ut diſtinctiſſimè notari potuerimus materiam 
Capitis ſenſim ſe diſſolvere; id quod autem multo melius cum noſtra conve- 
nit Hypotheſi. Ne 1 a | 
* 4. mane, videbatur Cera in Linea exiſtere Recta cum illa in Frome 

d. Ceti & Lucida Y ; item cum illa in Ore & Mandibula Ceri; ad hæc 
ere Triangulum æquihterum cum illa in Ore & ad Genam Ceri conſtituebat. 
De cætero autem ex mihi extitit, quod Altitudinem Meridianam in Au- 
ſtro exactiſſimo Hora, viz. Matutina 3b 400. ferè, nimirum 3 80. 
15”, eſſe impetraverim. | 


Af. Dies. | Longitudo. | Latitnds, — ; | Declinatis. — 1 
e , > 2. 1 — 
7 o S 29 15 B 51 30 B [100 0 
32 2 6 25 9 9 2 o 42 | 
. I S 28 45 0 44 | 
IN 2 : gf S |283o0B| o 46 
31 4 10 S [28 15 B o 48 | 
| STEP. 10,1750 Þ] 26 0 
Aug. 5| 2 20 S [27 45 B | o 521 
6 1 20 S 27 30 3 o 54 
| o 20 S [27 15 B oO 56 
8|29 20 x 22 oB | o 58 1 
Aug. 9128 20 FT [26 4 B x of _ 
255 5 — 27 20 UH 26 20 B{ x 2 b 
at 11126 20 K [25 55 RB | xn 4 
1227 20 KE fz 30 B x. 6| _ | 
— 13 20 = [25 0 B81 8 | 
_ 1 5 20 IL [24 30 B | r 10} | 
1512220 H jJ24 o BI 12] [ 
16124 1% K [2320B | 1 1446 0B | 77 0 | 
17119 20 it j2230B | 1 7 c 
IF 180% 40 x 21 30 5 x 25144 . 
* 19116 O 1 20 30 B31 35| 
| 20114 20 KE (19 15 B | 1 45 4 B | 69 30 
. 21 12 20 x [18 OB 1 8 = Wa - 8 
22110 20 K [16 45 B 2 5 
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eee 
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Re SD 29 5 
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Ex nunc luculenter videre eſt, Cmtam hunc continuo contra S. S. 
ſub viz, Orbitæ & Ecuipticæ 39 | vero Orbite & 
tors 569. Latitude Initio 29* 15. Ber. & ultimo 119 200. Aft. extitit; 
adeq ut ad 419. ferè eam variaverit. 22 au, 

De Coire hæc notandum habeo, quod Initio, quoad Diametrum, longe 
minus quam ultimo; + contrario Initio longe Lucidius, quam circa Finem 
extiterit; nullos tamen diſtinctos & xs Nucleus, prout in plurimis vi- 

nobis obtingit, exhibuerit, ſed c am materiam, & circa Finem multo 
enuiorem. Jure hic Comers (cum plerumque abſque omni Cauds viſus) in- 
ter Sidera Comata, vel Crinita, ſive inter Barbata & Hirca refertur. Nam non 
nifi ad 18 Avg. Breviſſimam & Dilutiſſinam Cam ſurſum verſus exporrige- 
bat; quæ po vero omnino Eyanuit. 


CIX. Novus Comeres nuper Celo viſus eſt à Lynceo oculo Abb. Blavchin:, 
Diſcipuli Cl. Geminiami Montanarii. Cometes parvus quidem, ſed in ſua Orbita 
regularis apparuit, Lumine tenui, & tanquam Stella Subobſcura ; at Tubo 

ico exceptus, Luminoſior. | 

Jun. 30. ſt. n. Au. 1684. Camera primum mihi viſus eſt, in grad. 9. cum 
aiquibus minutis Libre, Latituds ej Borealis fuit graduum 8. & aliquot 
minutorum. ä 


* 
— II" ed — — 
* 


Jul. Long. C- | Jul. | Long. Co- | 
. pa. | TR Die. | mere. N 
abs 4s 5 3 37 8 
| « [rr 18 =[13 12 10 [24 42 2139.49 
1 2 [13 16 27 57 It [25 240 49 
13 [14 58 822 12 12 [26 38 241 58 
4 16 45 25 40 I3 27 23 243 1 
15 18 3o =[28 50 14 28 32 244 9 
8 19 50 =[31 34 15 29 49 24 12 
7 21 7233 54 16 oo 50 M456 20 
22 20 236 is p 17 | 2 8 m 47 40 
23 32 [38 oo| | 5 of] ie) 


Quatuor ultimæ meliori indigent Calculo, nam aliquis ſortaſſe Minutorum 
Error irrepſit. Obſervatio Diei Primi Jul. accuratiſſima eſt, Comera enim Te- 
opio apparuit una cum Stella Yirginis, quz Bajero inſcribitur q, & accidit 
ſub C Septentrionalis partis primæ. Omnium certiſſima eſt Obſervatio 
Diei Sextæ, qua Die Arftwrs in Tubo Optico ſimul cum Comera conſpicicha- 
tur. Die pariter 14. (meta & Stella x. in Colorrobs Beotis, ſeu Venatulo, ſub- 

tet Humerum, uno Intuitu detegebantur. TIES. 
| Mam CX. 


A Comet, An. 
1684.at Rome; 
by $. Ciampini. 
n. 169. p. 910 
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A Comet. An. CY. . 8. fe. D. A. 1686. 4h. Nane, about Da 8 7 M. Xr found 
22 Leip · this 3 the Conſtellation of Lea, to che Right -hand of the Lacida in 
= u. Lumbic\, (as it is conceived, for the Luis Copy is Defective in this place) 
n. 186. p. 256. and reſembling that Star in Colour and Magnitude, with a Thin and ſhort Tail 
extended upright. Over the Comer in the ſame Vertical was the Star of g 
of Bayer, or 2.1 Tychaxs, diſtant therefrom,. by the Micrometer, exactly a De- 
gree; and a Line drawn from the Lucida in Exmbis *\ to the Comer, paſſed 
much about half a Degree to the Right-hand of the 8 Zeoms.. The Diſtance 
of the Cumet from Regulus taken by a Radius was about 17%. The next 
Morning Sept. 9. at 30 58'. the Diſtance thereof from 8 HN was found by 
the Micrometer 2% 23, and at 4" 40“, again 29 254.. To verify the 
Times, the Altitude of the Zacida in N was obſerved 11 100 at 40 
87. mans. A Right-line drawn by the Comer, and the faid 8 Eeonis towards 
þ Leonis, or the Lucida Colli, left that Star a little to the Right-hand. 
This Comet was ſeen by a Countryman, who firſt gave Notice thereof, 
tom the 6th. to the 12th of See. | 
Ihe Reſult of theſe Obſervations is, that the Comer was Direct in Motion, 
that it mov'd about 14 Degree per Diem, and that it ſeemed rather to De- 
creaſe in Latitude. On the 76 of Sepr.. it was about 24 . diſtant from 4 Lis. 
vis, but its bearing therefrom is not ſet down. 
This Star, 9 , was then in 9 2'. of M, with North Lat. 99 41. 
Whence at the time of the firſt Obſervation it may be Concluded, that the 
Comer was in 99 55". of M, with North Eat. 9 15'. And at the 24 Obſer- 
vation, the Longitude of the Comer will be found about 11* 20'. of , with 
much the ſame North Latitude as before. 


A Comer, An. CXI. Feb. 19. ſt. n. Au. 1699. in Obſervatorio Regio Pariſienſs, videri cœ- 
* 1694. ar Paris. pit exiguus Comera, inſtar Stellæ Nebuloſæ tertiæ Magnitudinis ; illi perſimilts 
by N. Caſſini. quæ Menſe Sepr. 1698. fuir Obſervatus. 
759-79 Situs erat inter Stellas Informes 6 Magnit. prope Circulum Polarem Artii- 
cum ſupra Caput Aurigæ, æquali fert Intervallo inter Gubitum Occidentalem Per 
ſei & Caput Majoris Urſe ; illas adſcribit Tycho Informibus circa Vrſam Mine- 
rem. Continuatis Obſervationibus, viſus eſt, Proprio Motu, Iter ſuum diri- 
gere Capellam, verſus, cum exigua Deviatione ab ejus Circulo Declinations. 
Ea erat ejus Velocitas ut unius Diei Spatio, Septem circiter Gradus Magni 
Circuli perficeret, quo Motu potuit ante Dies 4. ipſi Polo ferm? adhærere, & 
Stelle Polari ſociari. N 8 
Hora 6. p. m. n. Comparavimus Comeram cum Stella 6. Mag. quam Tjcho 
appellat Secundam carum que ſent in Linea Recta cum Polo; Cometa in Tranſitu 
per Circulum Horarium præcedebat hanc Stelkm Min. Hor. 15“ 53“, quibus 
dabitur Differentia Acenſſonis Rectæ 4% 43“. erat autem Septentrionalior ca- 
dem Stella 8. Unde ſuppoſita hujus Stellæ Longitudine & Latitudine Jcho- 
unica ad hoc Tempus, Cameta refertur ad 15? ö 1. Gem. com Latitudine 
Sept. 379 25. oy | | 
Movetur Cometa hic ad Cæli partes Oppoſitas illis ad quas tendebat Cometa 
Aa. præ:eriti, cum eſſet ferme in eadem Diſtantia à Polo in qua noſter hic cum 
primum viſus eſt, nec valde ab eodem loco remotus. Commctu 


5 


6453) 

meta: autem Menſis Spt. eandem. proſecutus eſt viam quam inter Sidera 
tenuerat _— 1652. à Nobis Benonie Obſervatus, cujus Occaſione edi- 
tis Literis ad Sereniſſunum Fran. Eſtenſem Maine Ducem, eam viam per ea- 
dem Sidera quæ noſter tenuit An. 1698. diſtin deſcripſimus. Ille Menſe 
Der. r r ubi Ec 
ticam cum Inclinatione 76 Per ſcum & Caſſiopcians enit, 
videri defuit Menſe Jam An. 1653. ic rider cœpit Initio Meaſis Sept. in 
eadem parte ubi ille videri deſierat, indeque per Hamers 8 
Brachia Cephei, ubi Eatitudinem Maximam ab Eclprica habuit 769. tranſit in- 
ter Draconens & Cg, per Pellem Leonis in Hercule, per Ophincxm, uſque ad 
Conſtellationem Scorpii, quam tenebat in ultimis Obſervationibus à Die 24. 
d 28. Sep. habitis. Ex his autem Obſervationibus collegimus Comeram hunc 
Prrigenas obtinuiſſe Die 7. Sept. Veſperi. cum maxima. aa Apparenti 
lar 106. unius Diei Spatio. ; 


exll. Papers of leſs Uſe General Omitted. 


3 mu wich che 8 in it, by He- Cygnus, u. 21. 
together with t Stars in ellation by 73 13382 
and of thoſe Added by h af, y re e 

2. Mr. Flamſtced 33 ce Mr. S:reer's Diſcourſe, and confidered: theMr.Horrox's 
Contrivance of his Adoon-W; Fer, aſſiires, that for the Motion of Longitude f Stem. 
tis the very ſame,.and..for the Motion of Latitude not much better than . 116. . 368, 
Mr. . Horrox's. 

But Mr. Flanſteed hath thought of another, Contrivance that will ſhew. 
the Moan's true Place to a Minute. 

z. 1. The more Notable Celeſtial Appearavers Sn by Mr... Flaws Celeſtial Pha- 


FP 


freed, for the Tear 1670; nomena Calcu- 
2. The fame for the Tar 165 1. , i | — þ. 10 
z. The fame for the Nr 1672 FRE! (7 11,166 þ — 
4. The fame for the D 167 3. DIS n. 77. £42297. 
5. The = for oat 1674. = 45 pom. 
4. 1. The Eclipſes of the Satellites of «= Viſible at Cranbwy the aft ,, 8. 
four Months of = Tear 1671. Calculared fy M M. Caſſini. n 4 7 3 
2. The Echlipſes of the Satellites. of amber Viſible at the Obſervat ar Eg, 
Greenwich in the three laſt Months, of the 1 Tear. 1683. Calculated by Me 7277 7 
Flawſteed. * 51. P. 322. 
3. The Satelire Eclipſes Calculated b Mr, Flonſteed for the Tear 168 
4 The Sire E-dſe C 1685. 6 + | a 65 er 


5. The ſame, roger with de eee rio nd his 6 v. 177. P. 1215. 
Nl Flas, for the Tar 1686. Tebis r 
6. The fame for the Tear 1687. q 4 1. 184. p. 196- 
7. The Satellites Eclipſes Calculared b Halley, for the Tear 1688. u. 191. p. 435. 
J. 1. An Account of the E Lea 2 . A. 1665. Calculated cometi n. i. p. 3. 
by M. Aucout; and the Principle port Hypotheſis diſcovered by M. Caſſini. ». 2. p. 17, 18. 
8 een of-the Ephemerides of the Comer, 4. 5 25 S II. p- 36. 
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CxilI. Accounts Books, and Emendations, Omitted. 


u. 102, f. 40. 1. A new Size of Globe: bout 15 Inches Diameter Rectified by R. Apr. 


den and Will. Berry | 
Phil. Col. 2. A . 2 of the Heavens in two large 12 — of zo nm 
7 1. p. 44: . of e eee Plain 


5. 90. p. 510. * . e faire les Onadrans avec tres 44g 25 
par le P. Ignace Gaffon Pardies. S. J. à Paris. 1673. in 129. 
184. p. 213. 4. Sciotericum Teleſcopicum, or a new Contrivance of adapting a Teleſcope 
to an Horizontal Dial, fer ONT OT TRE Day or Night; 
by Will. Molineux R. S. S. Dublin. 1686. in 4t0. 
n. 25. P. 40. . The Meridian Line of the Church of St. Petronio, Drawn and Fitted 
| for Aſtronomical Obſervations, in the Tear 1655. Reviſed and Reſtored in 
me Year 1695 ; by 70. Dom. Caſſini. At Bononia 1695. Fol. 
n.66. p. 2028. 6. Joa. Hevelis Machinæ Cxkeſtis Pars prior. 'Organographiam 
n. 99. p. 6171. plurimis Iconibus illuſtratam & exornatam exhibens, gc. Gedani 1673. in Fol, 
n. 109. p. 215. 7. Animadverſrons on the Firſt Part of the Machine Ca of J Tv, 
together with an Explication of ſome 1nſtraments made by R. Hook, P. of 
n. _— ry in Greſh. Gul and R. S. S. London 1674. in.4t0. Dr. Walliss Let- 


to M. Hevelins, Concerning Diviſions by Diagonals there inferred, but faul- 
tily, is here Repr, inred more co 
5 Earl Conſuhs Datiſtani Annus-Chmattericus. Gedani 1685. 
herein (among other Things) M. Hevelius vindicates the Juſtneſs of 
his Celeſtial Obſervations againſt the Exceptions by ſome made to the Accur 
16. p. 1164. of them. The Controverſy between Him and Dr. Hook , about the Uſe of Te- 
5. 111. p. 244. leſcopick, and Plain Sights, and Dr. Walls Calculation, for Dividing the Limb 
n,175.p-1176. of gy om by Diagonals, are alſo here 
ex 17 — Ill. & Chriſf. Virorum ad Nob. Ampliſſ. & Con- 
1. 170. p. 308. l P. o. Hevelium Conſ. Gedanenſem era as? ſudicia de Rebus A ro- 
nomicis, ee Scriptis, exhibentia; Studio ac Operi Joa. Erici Olheſfs 
| Secretarii G:dani 1683. 
10. A — of Moos and ſome other [»ſtruments, made by R. 
#. 118. Pp. 440. Hook, R. S. S. Lond. 1675. in 470. 
11. The Sphere of M. Manilixs made un Engliſh Poem, with Annotations, 
and an. Atronomical Appendix ; by Ed. Sherburn, Eſq; Lond. 167 5. in Fol. 
ven. Plaz. 12. Albatexii Obſervationes Aſftronomice, Quas ex Arabico in Latinum Tran- 
ſtulit Plato Tiburtinus. Noriberge 1537 ; & Bononie 1645. The Arabick, Cop 
1. 204.p.913- of thoſe Obſervations does not Appear, whereby that 77a»/lation might be Ex 
amine: But Mr. Halley, by Calculating Tables from the > there De 
_-_ hath. here Diſcovered and Corretted above 30 conſiderable Faxlts in 2 
| w Pages. 
».43. P. 868. 13. Hiſtoria Celeftic ; ex Libris & Ga MS. Ob ſervariomm Vi- 
| ET HONG new Dani. Auguſte N indelic. An. 1666. in Fol. 
n. 102. p. 27. All the Marmnſcripes of the Famous Kepler, (both Publiſbed and 'Unprb- 
$394 ed whiet ave Purchaled, and erf) pode by d. Hevelins. 


— 


15. Je- 


11 


15. Teremie Horroccii 421 Opera Poſthuma: una cum Gul. O Ob- 87. 5. $078. 


5 72· ne 
4 Refurmaa. Auctore « Ricciols S. J. Stephans de Au u. 22. f. 394 
ing the Ene 
taketh Occaſion to let the World ſee, that 
Leh, than in other places: „ in behalf 
of Nirciol, endeavours to Anſwer the Objections of Angel, and this latter re- 
ies to Marfredi's Anſwer. The Subſtance of which Controverſy is here given 
Mr. Ja. Gregory; with ſome Remarks and Explications of his own upon it. 
17. empt to prove pe: oh: 3 made. roz. 5. x2. 
by K. Hook, F. R. S. Lond. 1674. in ethod 8 ndertaking®. 10 . p. 99. 
941 and = M. ts Hugens, and V. Caſſini. 
18. Nicolai Mercatoris Holfati, & Soc. Regia, Inſtitrmtionuan Aſronemicarum u. 125. p. 6vr: 
Libri duo. Lond. 1676. in Oftave. | 
19. Annales Czli & Temporum 5 five Myſteria t ranomo-Chruno-. 104. P. 75. 
lgica à Seculo Abſcondita, nunc per Dei Gratiam Detecta & evidenter Aſſer- 
ta Libris tribus. Nami. This Book is Preparing by Dr. Maſenurii. 
20. A Catalogue 
nitudes, according to the Obſervations of Ule wer Nat e 1666. 
21. Catalogus Stellarum Auſtralinm, ſive Supplementum Catalogi Tychonici; n. 141.5. 1032. 
irudines & Latitudines Stellarum Fixarum quæ prope Polum Au- 
tariticum ſitæ, in Horizonte Uranibwrgico, Tychoni inconſpicuæ fuere. Authore 


Edam. Halleio, > Col. Reg. Oxon. in 470. 1 
22. Congietture Phyſics Aftronomiche della Natura del Univerſs.; da Pietro u. 65. p. 2012. 
M. Caving. in Feenza 1669. in 40. | | 


23. Proſe de Signeri Academici di Bologna, in Belogna 1672. in ato. F. u. 89. f. 5125: 


Montanari's Diſcourſe concerning the admirable Changes and other Novelties 
obſerved in the Heavens. W e 
24. 1ſmacls Bulliald; ad A ſtronomds Monita duo. Primum de Stella Nova, n. 21. 5. 387. 
quæ in Calla Ceti ante An. aliquot viſa eſt. Alterum de Nebulaſa in Andromede. 
Cinguli pore Borea, ante Biennium iterum orta. Approv'd by M. Hevelins;. *. 27. P. 460. 
25. Three Letters of = Dominicus Caſſoms, concerning his Hyparheſis of n. 84. p. gor. 
the dans Motion, and his ine of Refrattions. At Bononia. in 470% ) 
26, Refractio Salis [noccidui,. in Septentrionalibus Oris circa Solſtitiuny. 233. P. 737. 
Xſtivum, Ar. 1695. aliquot Obſervationibus Aftronomicis detecta. Holmic.. 
in 470. Tranſlared into Enghſh: Lond. in 8 vo. 
27. Tabularum Aftronomicarum Pars Prior; de Motibus Solis & Lune, nec- n. 193. P. 443. 
non de Poſitione Firæum, ex ipſis Obſervationibus deductis : Authore Ph. de 
la Hire. Pam 1687. in 4t0. Some Animadverfions-on it are here inſerted. 
28. 1. The Royal Almanach for the Tear 1675 ; by NM. Stevenſon. in 12. x, 168. 5. 192. 
2.— ——— For the Tear 1676. v. 120. p. 490. 
3. — — For the Tear 1677. . 130. b. 774 
29. E A "py . exactiſſime ſupputata. e n. 179. b. 35. 
30. The Celeſtial World diſcovered, or Conjectures concerning the Inhabi-s, 256. p. 327. 
tante, Plants, and Productions, of the Worlds in rhe Planers, Written in Latin 
by M. Chr, Agen. in ge. 3. Rags 


of Fixed Stars with their Longitudes, Latitudes, and Mag-. 8. p. 147. 


„ . «0 ĩͤ — 
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n,1.9.2.9.45. 31. jo de Nuove Oblervajoni ds 5: Gioſeppe Campari. This Book 
p. goo u. 4. WY Raw d by M. Aux ont, who e nb ng and 
P99: His hew/Offerumions of Kamm and with them; To'this S. Con- 
. 7% paui publiſhes a Reply, and M. ee his Acer tern: 
n. 35. 5. 688, 32. 1. Ephemerides Hediceorum Siderum, ex r- & Tabulis 7s, 
u. 44. b. 892. Don. Caſſoi., Banonie 1668. 5 The like Tab have been formerly pub. 
liſhed by „ 70 0 —— e e, . 
n. 21 TR, 2. 1 he Table Eclipſes of the Firſt Sue er by M. Caſſini 
9288 Publiſh'd at 1 0 the Lal 4. Obſervations faites em pl e s pour 
par fectioner ! Aſtronomie & la Geographie, being not printed with the uſual 
-Care of the Imprimeric Royale, Mr. Halley here amends ſome of the Erræa. 
n. 14. 5. 2 33. Martis, circa Axem N ir evolubilis, -Obſervatiories Bononie © 
u. 35. P. 6 7. © Poa. Dominico Caſſino habitz Here M. Caf Judges it Evident, that 
the Period of this Planers robo is not performed in the Space of 12h 20, 
but in about 24h 40“; and that thoſe, who affirm the former, muſt haye 
been deceived by not well Diſtinguiſhing the two Faces. | 
v. 134. þ-B53. 34. Alercurius in Sole viſus; 2; 0.. Hevelio. Ged. 16862 
e RE DE — a 
. 17. f. 365. H. criptio : Comere, 1685. exorti: 
? an Prodremi ; 5 Obſervationes omnes Prioris Comete 
1654, ex iiſque Genuinum'Motum accuratè deductum, cum Notis & Ani- 


1 exhibens. 8 * 
. 40. p. Bog. Wy Copmaagraphis aut ick, in 2 
”. 35. þ. 691. E de Lubieniets Theatrum Cumeticum. Amſtelad. 1668. in Fol. 
v. 53. f. 1069. ds pe! ele ee eee 1664. c 


Pietro Maria 1 Pi — 

Eraſmi Bartholizi Cometin fn. 1664, G. 1665. * ex 
Oblervationibus Hafnie habitis adornatum. Hale in 420. 
u. 139: 7. 980. 41. Job. Wallifii, De Cumetaum Diſtantiis inveſtigandis. 1678. 

1b. 986. Bl | Collections made by R. Hook, Sec. the R. K Lan 
16 

h. Cal. n. 4. . "ol of the Comet of 1680. and 168 1. * the Col. of Cler- 
P. 106. mor; by P. J. de Fontenay & F. F. Profeſſ. of Mathematicks, Paris. 1681. 
16. p. 11. 44. A Treatiſe ere the late Comer, Publiſhed. at Trin. 168 1. by 
* 1. D. Canon of Leghorn, and Tur in Mathematicks to the 
Savo | 
88. p. 116. 45. * Tn plication 6f the Comer which appeared ar the End of 1680. 
and an the Beg of 1681. upon the Obſervations of D. Aurhelme, Car- 
thuſian of Dies. at ir Dijon 1681. 7 one angie e Sheet. 
25. Col. n. 7. 6. A ſmall Diſcourſe about Comers, pu pub hed i in the High Durch at M. 
9 22 1681 ; by a Lover of Afronony. . 

16. p. 199 47. A new Introduction, ſhew ing how the Motions of the Comrers may be 
. to ſome certain and Geometrical Rules, ſo that 1 pearance may 
be Predicted, in High Durch; by Ja. Bernouh, at Bazil. An I. | 

u. 149 P. 272. 48. Joannis Jacobi Zimmer mami Comeroſcopia. Or, * Aſtronomical 
Relations concerning the Comets that haye b been Ten . * 1680, 1687, 
1682. gange ch 1 1682. in * 8 C HA. 


n. 43. f. 1071. 
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Sb rr r fr tr in r tr cx r c 
CHAP. V. 
Mrcuanicks. ACoOUSTICKS. 


Agens ut A Efficit ut E; Agens ut 2 A Efficier The General 
ut 2 E, 3 Aut 3 E, &c. czteris paribus : Et rae 
univerſaliter, A ut m E; cujuſcunque rationis ,, 43. p. 864. 
| fir m. Nov. An. 1668. 
2. Ergo fi Vis ut V moyeat Pondus P; Vis 
2 puta per ean- 

dem Longitudinem eodem empores H. e. eadem 
Celeritate. 


* ee eee Tempore 
» T movebir per „L. 


Adeoque ſi Vis V, — T, Moveat Pondus P, 
* 2 Vis m V, Tempore n T, eee g Et 
Proprerea, ut V T (Factum ex Viribus & Tempore) ad B L (Tadum ex | 
5. Qquaians Coats grids fine eee eodlerti T 
unt empore 
ae Pronto, fe (quod com ekt Reb fade 


Temporibus eiders Longitudini unngende impenii: ett. F. © 2 2 75 =» 


—C. b. e. dec -en 
3 


6. Ergo propter VT: PL: :maVT: Lx ei it V: ev 


. :b. % V:PC::mV: ;mPC=mPxC=PxmC. 


7. Hoc eſt, fi vis V movere potis fit Pondus P, Celeritite C : vi V 
movebit vel idem Pondus P, Celeritate C; vel eadem 7 
mP; veldenique quodvis Pondus ea Celeritats, ut Factum ex 
— — 

» Atque' omnium Machinarum (p . otibus) 
conſtruendarum ratio: nempe ut qua ratione 2 eadem minu- 
tur.Celeritas, quo fiat, ut Factum ex Celeritate & Potiders, eadem Vi mo- 


vendo, idem fit: puta V: PC: :V:mPx—C=PC, 


Vol. I. Nu a 9. Si 
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9. Si Pondus P, Vi V. Celeritate C, latum in Pondus Quieſcens (non 
impeditum) P directe impingat ; ferentur utraque Celeritate —— C. 
Nam propter eandem Vim, majori Ponderi movendo adhibitam, eadem ra- 
tione minuetur aucti Celeritas; nempe V: PC:: V: Px ——c, 
PC. Adeoque alterius Impetus (intellige Factum ex Pondere & Cele. 


. xitate) fier —— PC; reliqui —— P C. 1 


— 51 | 
10. Si in Pondus P (Vi V) Celeritate C latum, directe impingar aliud, 
eadem via, majori Celeritate inſequens ; puta Pondus P, Celeritare » C, 
( adeoque Vi AV latum ; ferentur ambo Celeritate =" C. Nam 


V:PC::mnV:mnPC: v. rc 


ce. Adeoque Prause imper fee Fre pc. 


I 0 + I —+ m 
Subſequent, Lr „PC. 


11. Si Pondera contrariis viis lata, ſibi directe occurrant five impingane 
mutuo, puta, Pondus P, (Vi V) Celeritate C, dextrorſum; & Pondus m P, 
Celeritate a C (adeoque Vim V) ſiniſtrorſum: utriuſque Celeritas, im- 
petus & directio, fic colliguntur, ee ee ee 
eſceret, inferret Celeritatem —— C. adeoque Im 
dextrorſum, ſibique retinerer hanc eandem Celeritatem, © — 
P C dexcrorfum (per Sect. 9.) Ponduſque finiſtrorſum rum (ſinil 


IJ +2 


rations) reliquo f quiere inferer Celerirmem —*- © , adeoque Tmpetum 
2-2 ms c finiſtrorſum ; ſibique retineret hanc eandem Celeriratem, adeo- 


que Impetum . P C ſiniſtrorſum. Cum aue Mou urinque fut; 


1 


ren bare rin 1. jun aggrgins er e 2 c dew 


— 
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worſum, & , C ſiniſtorſum; adeoque reapſe vel dextrorſum vel ſi 
niſtrorſum, hic vel ille major fuerit, eo Impetu quæ eſt duotum diffe · 
rentia: h. 2 ſigno dextrorſum, & — aur ſignificante) 
mn 


. 1 I —_ — u + yer" 
Impetus erit + F; fn 7 PC; Celerins 


1 


C; adeoque dextrorſum vel ſiniſtrorſum, prout 1 vel m m 


1— * 
1 + 


major ſuerit.) Et ſimiliter Impetus prius hti, erit + —— PC 


1 * 


1 + I + n. 1 


dextrorſum vel finiſtrorſum, prout 1 vel n n, major fuerit. | 


12. Si vero Pondera nec eadem directe via procedant, nec directe contra- | 


rio, {ed oblique ſibi mutuo impingant ; moderandus erit præcedens Calculus 
pro Os menſura. ia autem Oblique impingentis, ad ejuſdem 
Impetum qui eſſet fi Directe impi (cæteris paribus) eſt in ea ratione qua 
Radius ad Secantem i Obliquitatis; ( quod etiam intelligendum eſt, ubi 
perpendiculariter, ſed Oblique cadit in percuſſi Superficiem, non minus quam 
ubi viæ Motuum ſe mutuo Oblique ſſant:) quæ quidem conſideratio, 
cum calculo priori debite adhibita, determinabit, quænam futura ſint fic Ob- 
lique Impingentium Celeritas, Impetus & Directio, h. e. — Imperu, qua 
Celeritate, & in quas Partes ab invicem reſilient, que fic Wage. Ca- 
demque eſt ratio Gravitationis gravium Oblique deſcendentium, ad eorundem 
Perpendiculariter deſcendentium Gravitationem. | 
13. Si quz fic Impingunt ra, intelligatitur non abſolute dura 2 
N ſuppoſuimus) ſed ita Ictui cedentia, ut Elaſtica tamen Vi ſe va- 
leant reſtituere, hinc fieri potuit ut à Te mutuo reſiliant ea corpora, quæ 
ſecus eſſent ſimul proceſſura; (& quidem plus minuſve, prout hæc Vis 
Rog major minorve fuerit,) nempe {i Impetus ex Vi Reſtitutiva fit 
1VO major. 
In Motibus Acceleratis & Retardatis, Impetus pro ſingulis Momentis is 
repurandus eſt, qui gradui Celeritatis tum acquiſito convenit. Ubi autem 
per Curvam fit Motus, ea reputanda eſt in ſingulis punctis Motus Directio, 
. quz eſt rectæ ibidem Tangentis. Et fi quando Motus tum -Acceleratus 
vel Retardatus fit, rum & per Curvam fiat (ut in Vibrationibus Penduli) 
Impetus zſtimandus erit, pro — — punctis, ſecundum tum gradum Acce- 
lerationis, tum Obliquitatem ibidem I angentis. | 


2. Lex Nature de Collfione Corpornms. 


Veocitates Corporum propriæ & maxim? naturales ſunt ad Corpora reci- . 86 


xroct proportionales. | | 
- Iraque Corpora R, S, habentia proprias Velocitates, etiam poſt Impul- 
{um retinent propria — 2 EM FR 
Nnnz Ext 


By Sir Chirick. 
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rad Neue W: or u Ee cl Wen d ava refcmn- 


pria > — ante ee tantum ex Impulſu abſtrahitur ab R — 
additur ip 11 & > contra. 


Quare Velocitates habentium æquipollet 
bræ Oſcillanti — bina Centra — hinc inde a Centro quipoli -4 
ſtantia: Librz verd Jugum, ubi opus eſt producitur. 

Fraque Corporum æqualium 1 mie Moventium tres ſunt Caſus. Cor- 

| verd inæqualium improprie Moventium (five ad contrarias five ad 
* partes) decem ſunt — quorum quigque oriuntur ex con- 
verſione. 


Fig. 1g. R, 8, Corpora aqualia; vel R,. Corpus majus, S, Corpus minus. 
4 Centrum Gravitatis five Anſa Libræ. Z, Summa Velocitatum utriuſque 


Corporis. 
> c 2 R ante Impul-) (8 482 ante Impul- 
5. 95 LEA Re 1 meas, } 
K V Ae Impul. Ve Impul. 
7 7 om 2s . queſita . RI Cap. i 1 j 


Regula. Re, Se, faciunt e R, 0S:Ro, So, faciunt e 8, e R. 
[Lege Syllabas (quamvis disjunctas) R e, Se, o R, e 8, vel Ro, So, 
58, e R, in Linea cujuſlibet Caſus, & harum que ſcribitur in Schemate 
more Hebraico, ea indicat Motum contrarium Motui quem norat * 

Syllabæ ſcriptio Latinas. Syllaba conjuncta quietem Corporis denotat.] 
Calcul R—+S:S::Z: "DEER omebk 8 - 28S arge. 
RLS: R:: Z: S 42 841 Sers [z RA Ro =R. 


Natura obſervat regulas Additionis & A Specioſe. 
I M. Hugens. 3, Regul e de Motu Copporum ex miu 
n. 46. p. 927. Si Corpori Quieſcenti duro aliud #quale Cones durum occurrat, poſt 
age; An. 2009. St: hoc oc quitem Quieſcet, Quieſcenti verd e eadem quæ fuit 
5 in Impellente Celeritas. 
2. At fi alterum illud Corpus æquale etiam moveatur, 8 in eadem 
Linea recta, poſt contactum permutatis invicem Celeritatibus ferentur 
3. Corpus quamlibet magnum à Corpore quamlibet exiguo & qualicur- 
Celeritate impacto movetur. 
4. Regula Generali determinandi Motum, 7 dura wow occur- 
*. ſuum directum acquirunt, hæc eſt: 


Fg. 158. Sint corpora A & B, quorum A moveatur Celeritate A D, B vero ipfs occur- 
nu, vel in eandem partem moveatur Celeritate B D, vel denique Quieſda, hoc ft, 
' cadit in loc caſu punctum D in B. Diviſa Linea A B in C, (Centro Gravita- 
tis corporum A B,) ſumatr CE «qualis CD. Diao E A habebit Celeri æem 
corporis A poſt Occurſum ; E B verò, corporis B, & utrumque in eam partem, 
quam demomſtrat Ordo punctorum EA, EB. a 
B. . 
5. ' Quantitas 


Corpus durum Quieſcens, accipiet plus Motus ab alio corpore duro,. 
Li minorive, e Tertii, quod mediæ fuerit quantitatis, inter- 
jonem, quam fi percuſſum ab eo fuiſſet immediate. Et ſi c illud 
interpoſitum, fuerit medium proportionale inter duo reliqua, fortiſſime om- 
E 1, ſe air) ; 
in (ut ipie ait Corpora ejuſdem materiæ, 
ſiye id vult, ut eorum moles æſtimetur ex 
Czterum ſabjungit, notaſſe ſe miram quandam Nature Legem, quam De- 
monſtrare ſe poſſe affirmat in corporibus Sphæricis, 9 ue Generalis ipſi 
viderur in reliquis omnibus five Duris ſive Mollibus, five Directe five Obli- 
que ſibi occurrentibus, viz. Centrum Commune Gravitatis duorum, trium, vel 
quotliber Corporum, æqualiter ſemper promoveri verſus eandem partem in 
linea recta, ante & poſt occurſum. ä ge 
4- Cum noviſſimis Menſibus nonnulli d Societate Regia in publieo ejuſdem some Hiſtorical 
conceſſu enixius urgerent, ut graviſſimum illud de Regulis Mt Argumen- Paſſages relat- 
tum, non ſemel inter Ipſos ante hac N ſed pluribus aliis intercurten- vr c, * * 
tibus rebus, nunquam, uti par erat, diſcuſſum umve, tandem aliquan-Ollenbug. 
do Examini Rigido ſubjectum conficeretur; viſum equidem fuit Iluſtri imo Ibid. p. 927. 
iti Cetui decernere,. ut quotquot & Sociis ſuis indagandæ Motus Tndoli præ 
cxteris incubuiſſent, rogarentur, ut ſua in rem illam Meditata & Inventa de- 
promere, ſimul & ea, quæ ab aliis Viris Præcellentibus, Gallileo puta, Car- 
te, Honorato Fabri, Foachimo Fungio, Petro Borrelli, alu{que, de Argumento 
iſto fuerant excogitata, congerere & 8 vellent; eo ſcil. fine, ut con- 
ſultis hoc pacto collatiſque omnium ſententiis, illa dehinc Theoria, que cum 
Obſervationibus & Expcrimentis, debiti curi & fide crebro peractis, quam- 
maxim? congrueret, Civitate Philoſophica ſuo jure donaretur. | 
Edito hoc Celeuſmare, incitati protinus & 4 Soc ietate imprimis 
it; enius, Johannes Walliſius, Chriſtopherus Wrennas, % ey wh 
Motu Hypotheſes & Regwlas, quibus condendis aliquamdiu inſudaſſent, matu- 
rare atque expedire ſatagerent. Factum hinc, ut ſelectus ille Virorum præ- 
ſtantiſſimorum Trias, poſt paucarum ſeptimanarum ſpatium, Theorias ſuas, - 
eleganter compendifactas, tantum non certatim tranſmitterent, Regieque So- 
cietatis ſuper us ſententiam exquirerent. Primus omnium D. 2 ſua de 
Motibus æſtimandis Principia, Literis, d. 15. Novem. 1688. datis, ejuſdem- 
0 Menſis die 26 traditis & prælectis, S Mox eum excepit 
« Chriftopherus Wren, qui Nature Legem de Callifione Corporum, proximo + 
Menſe Decembri, ejuſque die 17. 8 publice exhiberi Sg quiz 
in K mox 5 b tamen utriuſque hujus Muthoris conſenſu) 
ut ad commodiorem horum ſcriptorum communicationem, diſcuſſionemque 
keen, res tor Typs genen. 


*- 
— 


oa. +» » 
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Hæc 


V. 

Hec dum apud Nos geruntur, Ecce adfert Nobis Tabellarius d. 4. J. 
-waarii inſequentis (St, Ang.) D. Hugenũ literas ejuſdem Menſis d. 5. Fx 
cxaratas, ejuſque ſcripti, de Adem Corporum ex mutuo Inpulſu, priores Re. 
gulas quatuor, una cum Demonſtrationibus, continentes. Habebam ego in 
prompru Theorie Mremiane Apographum, idque actutum eodem plant die, 
fic favente Tabellione Publico, D. Hwgenio, redhoſtimenti vice, remittebam, 
dilata interim Literarum Hugeniaram (quibus tale quid includi, ob Molem, 
& antegreſſum Authoris promiſſum ſuſpicabar) reſignatione, donec fertet 
occaſio Nobiliſſimum & Sapientiſſimum Regie Societatis Profidem, D. V ice- 
Comitem Brouncher, compellandi. Quo facto, amborumque Regulis in modo 
dicta Socierate collatis, mirus confeſtim in utroque conſenſus effulſit; id quod 
infignem in nobis lubentiam pariebat, utrumque hoc ſcriptum prælo noſtm 
committendi. Nihil hic Nobis deerat à parte Hugenu, quam ejus conſen- 
fus ; abſque quo fas nequaquam judicabamus, ipſius Inventum, maxim? cum 
illud haud integrum eo tempore nobis dediſſet, in lucem emittere. Curz 
interim nobis erat, ſcriptum Ipſius publicis Regie Societatis Monumentis infe. 
rendi ; ſimul & Authori d. 11. Fanarii ſolennes pro Cordata illa Commu- 
nicatione gratias reponendi, addità dehinc (die Svil. 4. Febr.) ſolliciti com- 
monefactione, ut ſuam hanc Theoriam vel Pariſis (quod proclive erat factu 
in Exruditorum, ut vocant, Diario) vel hic Londini in Adverſariis Philoſophick, 
imprimendam curaret, vel ſaltem permitteret. Quibus _ Literis paulo 
poſt ſecundas accepimus ab Hugenio, ſcripti Wrenniani de hoc argumento recte 
traditi mentionem facientes, .nihil tamen quicquam de ſuimet ſcripti Editione, 

vel Parifiis vel Londini paranda, commemorantes. i | 
Unde liquere omnino autumem, ipſum ſibi defuiſſe Hugenium in illa publi- 
catione maturanda ; quin imo occaſionem dediſſe procraſtinando, ut Laudatus 
Dn. Fen, pro ingenii ſui ſagacitate Geminam omnino T heoriam eruens in 
| Gloriz, huic ſpeculationi debitæ, partem jure veniret ; cum extra omne fit 
dubium neutrum horum T heorie illius 42 priuſquam ſcripta eorum 
ſimul compararent, reſciviſſe ab altero, ſed utrumque propria Ingenii frcun- 

ditate, pulchellam hanc ſobolem enixum fuiſſe. | 
Solvit equidem Hwgenizs, ante aliquot jam Annos, Londini cum ageret, 
illos de Motu Caſus qui ipſi tunc proponebantur ; luculento ſane Argumento, 
eum jam tum exploratas habuiſſe Regular, quarum id evidentia præſtaret. 
At non affirmabit ipſe, cuiquam ſe Anglorum ſuæ Theorie quicquam appe- 
ruiſſe; quin fateri tenentur, ſe ab eorum nonnullis ad communicationem cus 
8 nec tamen unquam, niſi nuperrime, ad id faciendum pertractum 
e. 70 


2 II. Sint ab, b<, cd, e 5 &c. omnes invicem zquales »&b1, c2,4% 
2 Cy. 4 f 52 Gr. æqualiter creſcant ut, 1, 3, 5, 77 9, &c. 

cloide; Demo- A 3 2 oh 

firated by a Per- Dico in hac Linea, Grave quodlibet, Cadens ex quovis ejus Puncto, at- 

1. 4 Pes tingere fundum in eodem Temporis ſpatio, quo eum attingeret {i caderet er 
"Tig. 159. quovis ejuſdem Puncto alio. | 

May An. 4673, _ Ye. | 


| Nan f ben l 4 2222 &b=b1, & 
Nam fi ponas, 4 >48=>=09c=c c. &b=b1,& x 
der Numero alrerurrorum ; mne fi x 4 panatur pro 4 f. x x 6 repraken= 


| ke 
+ ; atque idem in omnibus obtiner Caſibus. Ergo, &c. 


Dico infuper, Curvam hanc eſſe Cycloidem, quod Demonſtratu eſt facile 
L atque ex eo A e innuo; nempe, Curvam hanc 
«b cde f z æquare duplum Ultimæ Rectarum, h. e. 2 z 0, & a « zqualem 
eſſe Semicircumferentiz Circuli cujus z „ eſt Diameter; ac univerſim Trian- 
guum Y. N 17 repræſentare Rectam z ; & Quadratum Y N , Cur- 
yam ab e def & Quadrantem Y N S repræſentare Rectam a w: ac par- 
tes unius⸗ partes alterius reſpegive. Uti ſi A M repræſentat f 4, tunc v 
. - - ab & yy n © repreſentat af. At non vacat fuſids 

equi. 1 1 

Ja denique ; Globulum ſuſpenſum > Funiculo (Juſtz Longirudinis), & 
intra duas Geldides vibrantem, moveri in Cyctvide. Quare Vibrationes ejuf- 
modi ſunt Synchrone. Q. E. DP. | | 

III. 1. Probl.] Determinare Lineam Curvam data duo Puncta, in diverſi ah 4 Problem con- 
Horizonte Diſtantus & non in eadem Recta Verticals poſita, comnectentem, ſuper faust, be. 5 
que Mobile, Proprii Gravizate decurrens, & 4 Superiori Puntto Moveri incipievs, fe, aue 
im Deſcentlat ad Punctum Inferins.. | 270 Points gi- 


| Senſus Problematis hic eſt, ex Infinitis Lineis quæ duo ill data Puncta con- 2 propoſed 


jungunt, vel ab uno ad alterum duci poſſunt, eligatur illa, juxta quam ff Jo. Be 
curvetur Lamina Tubi Canalifve Farms habens, ut ipſi ——ů— 2 
& libert dimiſſus iter ſuum ab uno Puncto ad alterum emetiatur Tempore An. 1697. 

2. Accepi heſterno die duo Problematum à Jaume Bernoullo Mathematico- Sol; by 
rum: acuti propoſitorum - Gronin 74 edita, Cal. þ 169 2 8 
Quorum prioris Solutio ſit — | * £62 

A Dato-Pun&o A, ducatur Recta Infinita A P CZ Horizonti parallel, Tir. 160. 
& ſuper eadem Recta deſcribatur tum Glas quzcunque A QP. Rectz per 
aterum Datum Punctum B ductæ (& ſi opus eſt, productæ) Occurrens in- 
Punto Q, tum Cyclois alia A B C cujus Baſis & Altitudo fit ad prioris Ba- 
em & Altitudinem reſpective ut A B ad AQ; Et hæc Gclois Noviſſima 
ranſibit per Punctum B, & erit Curva illa, linea in qua Grave 4 Puncto A 

. Punftum B, Vi Gravitatis ſuz, Citiſſimè perveniet. Q. E. IJ. 

3+ Sit AP, Linea Horizontalis ; P, Punctum à quo corpus Grave deſcen- The Demonſtra- 
an, per Curvam Lineam quæſitam A D E, C & D, Puncta duo infinite 1% 57 Mr: 
propinqua, per quæ Corpus deciſurum fit, C D Recta, duo Puna con- N. <= op 
maden, D C&C, DF &SG, FS & G C vel H. Momenta Curve An. 1698. 
Fe . ˙ m Capiarur; D ram D's, & Ir. 166. 
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— Nalceniibus, Tempus eſt ut Via percur dire K. 
Velocitas (i. e. un — ˙· w 


-inversd» per Hypoth. YH -Yf == Tempori Minimo. Et quia Ve- 
boite in Punctis =quiakis'S & B per Curvm D s C & Ret 
'D BC eadem eſt, Tempus per D C, quod evidenter Minimum eſt, erit 
Ds i: C 
70D VE —— b e 
f | 5_C-BC Ma 
=700: + gar: et, JD r = Tap? v QD 
ar enn 


Sed Triangula Evaneſcen-i: By 5 Bts, 2quiangul ſunt Trianguli 
F 0. Ergo fer 4.4 & [ESSE LAG 
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Curva ſemper erit in Ratione compoſita Velocitatis directe, & Momenti ap 
plicaim Ordinarz invers. Sine x y & 2 Fluxiones Abſcifſe, ou 


applicarz, & Cures reſpectiyd, *” conſtns ft ue apes Kro 1, 


ſed poſuimus & i Ergo. ut hec wi 


cok ft & dimenſiones dies ran Fn, & poſt 
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IV. Theorema.] Si in Cycloide A V D, cujus Ban- A D off Horizonti Her much the 
Pardllela, Vertice V deorſum ſpectante, ex A ducatur urcunque Recta A B Pejcent is < 
Cycloidi occurrens in B, ex quo ducatur Recta B C Curve Cycloidis B D clo *. A 
in B Normalis, ad quam ex A demittarur Perpendicularis Recta A C. Dico , ſtraight Line, 
Tempus quo Grave e Quiete cadens ex A, Vi ſue Gravitatis decurrit Rectam A B, .. . 225. 
eſſe ad Tempus quo percurrit (urvam A VB, ficut Recta A B ad Reflans f ub. 
AC. g ä 5 

Per B ducatur B L, Parallela Ocloidis Axi VE; & BK, Paſi A D Pa- Fig. 163. 
nllela, occurrens Axi in G, & Circulo ſuper Diametrum E V deſcripto in R 
& H, Ocloidi denique in K. Ducarur Recta E F, quæ ex Oeloidus natura 
perallela eſt Rectæ B C. Unde BM eſt æqualis EF, & E M æqualis BF; 
quæ, propter . Cycloidem, æquatur Arcui VF; & proinde A M eſt zqualis 
Aru EH VF. | 

Per Prop. 25. Part II. Horologii Oſcillatorii Hugenii, Tempus quo grave 
e Quiete cadens percurrit A V, eſt ad Tempus Caſus per E V, ut Semicir- 
cumferentia ad Diametrum ; & per dictæ Partis Prop. Vleman, Tempus quo 
Grave percurrit V B, poſt decurſam AV (nempe æquale Tempori quo 
Grave percurrit K V, poſt decurſam A K) eſt ad Tempus Lapſus per A V, 
ficut Arcus V P, ad Semicircumferentiam ; adeoque ad Tempus Caſus per 
EV, ſicut EV ad Diametrum. Quare Tempus quo Graye percurrit 
Curvam AV B, eſt ad Tempus Caſus per E V, ficut Arcus EH VF, ad 
Diametrum EV. Sed Tempus Caſus per E V, eſt ad Tempus Caſus per 
L B, five E G, ſicut E Vad E F: Igitur ex æquo, Tempus quo Grave 
percurrit A VB, eſt ad Tempus Caſus per L B, ſicut Arcus EH VF ad ſub- 
tenſum E F; hoc eſt, ut Recta A M, ad Rectam M B. Rurſus, Tempus 
Caſus per L B, eſt ad Tempus Lapſus per A B, ut L B ad AB : Ergo Ra- 
tio Temporis quo Grave percurrit A V B, ad Tempus quo percurrit A B, 
componitur ex Ratione A M ad MB, & Ratione L B ad B A; adcoque 
zqualis eſt Rationi AM x LB ad M Bx BA. Sd AMxLB, eſt 
zquale M B x AC, quia utrumque æquatur duplo Trianguli A B M: Et igi- 
tur Tempus quo Grave > Quiete cadens percurrit Curvam Cycloidss AV B, eſt 
d Tempus quo percurrit Ream AB, ſicut MB ACad MBxBA; id 
eſt ſicut AC ad AB. Q. E. D. Similiterque procedet Demonſtratio, ft. 


Puntum B, fit inter A & V. 


V. 1. The upper Plate of the Much is AB: The Circular Ballaxce- 7:47 Porr le 
Wheel C D, of which the Arbor is E F: The Spring turned Spiraly, . —— ö Ze 4 
GHM, faſtned to the Arbor of the Ballance-Wheel in M, and to the piece, 112 b a2. 
that is faſt to the Watch-Plate, in G, all the Spires or Windiags of the Pg. 162. 
Spring being free without touching any thing. N O PQ, is the Cock, in Nax. Ip. 1075. 
which one of the Pivors of the Ballance-Wheel turns; R S, is one of the 
Indented-If heels of the Mauch having a Ballancinz Motion, which the Bal- 
loxe-Iheel gives to it. And this Wheel RS, catches in the Pi, en T, which 
holds on the Arbor of the Ballauce, of which by this means the Motion is n- 
tertained as much as is neceſſary. Theſe Warches are exact for the Pocker, 

Vol I. O O0 and 
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—— grape will be uſeful to find the Zongitndes both by Se 
D-. Got 2. The Princi 1 ht ſome Vears ago for making Exact P A. 
Gal Len ble Watches, is — . — from that of M. Hagens; His depending 
n. 113. f. 285. upon a Phyſical Obſervation, but mine upon a meer Mechanical Refſection; 
r. An. 1975: which hath not been taken notice of for want of the An of Combination, the 
ufe of which is far more general than that of Algebra. For, having conſider- 
ed with my felf, that a Spring being Bent to the fame Degree, will always 
Unbend it ſelf in the fame Time, provided it find the fame freedom of Un- 
bending it ſelf ſuddenly ; 1 — from thence, that there might be imploy- 
ed two ſuch, one of which ſhould play, whilſt the Firſt Aover of the Hach 
did Bend the other again. 
Theſe Thoughts I have executed in the following manner: Let A B, be 
one of the Warch-Plates, C and M, two indented Barrels wherein the ſmall 
Springs are incloſed. The Tecth of the Barrels catch thoſe of the Pinions 
44 which carry the Ballances e e, and other Teeth of the ſaid Barrels arc 
catched by thoſe of the Interrupted Wheel F G. Now let us imagine, that 
this Wheel FG, being moved towards H F, by the force of the Ff 
Mover of the Watch, and turning the Barrel C, Bends the Spring incloſed 
in it, and ſtops with the Barrel as ſoon as it hath Bent this Spring. This 
iece which ſerves to ſtop, is eaſie, and hath not been thought neceſſary to 
marked here, to avoid embaraſſing the Figure. But whilſt one Indented 
part of the Interrupted Wheel FG, viz. E, turns the Barrel C, the empty 
part, oppoſed thereunto, which is G, anſwers to the other Barrel M, and 
gives Li to the Spring, it incloſeth, to Unbend it ſelf. Thus whilſt 
the Mevemem of the Warch Bends the ſmall ring of the Barrel C, in 
the fame Time the ſmall Spring of the other Barrel M, Unbends of it ſelf: 
I fay, in the fame Time, except the Spring C, ſhall have done Bending a 
little ſooner than the Spring M ſhall have Unbent it ſelf: So that 
Spring C, bemg Bent, and rhe Wheel F G ſtopped ; both of them ſtay in 
this Poſture, till the Spring M. when it ſhall be quite Unbent, doth, at the 
end of its Motion, touch a piece which delivers it. And then the Spring C 
Unbends of ir ſelf in irs turn ; the Teeth of the Interrupted Wheel, which 
continues its Motion the fame way as before, ſince tis delivered, not being 
any more able to hinder it therefrom, becaufe the Barrel C, doth now meet 
pore True a r ne ſaid Wheel. But rg it _ done with 
Unbending it ſelf, the Inden L, being oppoſite to the Empty part 
H, that turns the Barrel NI, Bends its Swing 5 and having 4 ſo, 
ſtops with it; whilſt the Spring C, making an end of Unbending it ſelf, de- 
livers them by a Reciprocal good Office, and renders to the Spring M, the 
fame Services which it had received from it, with an Expectation of receiv- 
ing the like again. | | 
Which being well conſidered, tis manifeſt, That the fame Abernamt 
Motion will continue always: That the Periods, taken from the wy Mo- 
ment that one Spring begins to Unbend, until the Moment it once Unbends 
it {elf again, will always be of Equal Duration, though the 1 
| | : prongs 
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equally 9s That the Ballance of ſuch a ch will be 
y be Charged more or leſs, and receive Delay, by Advancing 
Recoiling along the two Arms two equal Weights, Counter-ballancing one 
another, that ſo the Change of the Situation may not ar all av hm 
Mach. For the reſt, _ ma in the kind of Watches i 
and conſequently the Stri Gain Tis alſo eaſie to * wh 
Watches as theſe may be of a "Sas ſufficiently ſmall ; that th 
en Noiſe than Watches ; that they will be as —. 
Pendulum, and ceaſe not to go whil they are Winding p- And though 
the Motion of the Watch Wheels may be altered b * Fe yet 
the Periods of the ſmall Spri e eee in all or any of them, | | 
ided the Motion of the Watch Wheels have always more Strength than 
1 needs to Bend them again; which is in our Power. 
N. N 4 arg that have been made againſt this Contrivance, if em- 
Longitxdes, are theſe ; that Toſſing of Ships would ſhake 
he rag 2 pieces; that Ruſt would ſpoil them, ſince the Sal- 3 
8 yages, ſpares not the very Needles of 
Capelle h incloſed in Boxes; ap e ons x and Cli- 
mates will ſenſibly alter the Sri 's, e ern the gre Heats or Rains with- | 
in the Ne which at : ways temper the 2 as is 
confirmed b ts Or t Lluſtrious 2 ewi 
bow eaſily ker and Cold de change . — Beſides that, ts 
Air more or leſs condenſed will alſo more or leſs reſiſt the Motion of the Bal- 
knce. To which may be added, that Springs by working are weakened ; 
And Laſtly, That there will be always ſome little Friftion, that will make | 
COIs Rane Or oy Rr rent rt | | 


will wear out. 

But I anſwer, That all theſe Defects, that proceed from the | 
of the Matter, may be ſurmounted by a General Remedy, without Examine | | 
ing them here in particular: And that is, That for executing it in great, | 
we make uſe of maſſy Springs, as are thoſe of Croſs-Bows, we oe | 
ſters of them, not wanting Force or Place in a Ship, to govern a great 
that may ſerve to Bend them continually again. Now theſe Adaſſy pra 
may be ſo great, and their Reſtitution ſo ſpeedy, by — — Num- 
= that a re en. Deſecs will have no C 1 — to 
this Strength, an Aggregate o Repetitions will not tble till 
after a very long time. N 1 | 
the Bigneſs of the Engine, and the Force of the Aaſj Springs, we may make „ 
the Error as ſmall as we will, provided we paſs not the Bounds of Conveni- 
ency, and content our ſelves Lich Exacnels ſufficient for their Chief End, 


viz, For finding the Longirudes. f | 
VI. The Circle, FG H, be a Plain Inclined A B, is di> 4 Chck Aſcen- 
vided into two Deg Few by * I 2 To reſtore to the Leſs Sec-dent „hon an 


nc ined Pl in; 
dure its ¶ Equilibrium, there is ſaſtened to the Extremiry of the Radius D F, 235 M. : 4 Gen. 
Weight F, which is ſufficiently heavy to Recover, what the leſſer Secturenes. 
O0 O0 2 loſes 


' — —  —— — 


n. 140. 5. ioos loſes by its Situation. That a Wheel or Clock may thus fiend noe on in 
eEquilibrixm, but alſo Aſcend upward, there is placed in the middle of the 


Fig. 165. 
July An. 1678. 


A Ch De- 


ſcendent on 4 


Plam Inclincd; 
by Mr. Mau- 
rice Wheeler. 


n. 167. p. 647. 
May An. 108. been. I ſhall therefore give an Account of a Movement, which I have de- 


Fiz. 166. 


tleman that fits thereon, does with an Erected Finger perform the Office of 


the point 8, ſhall Move downward towards E, with that ſlownc(s, as to Finiſh 


is faſtned the Radius DF. For thus the Spring being Mounted, enforces the 


its becoming more Heavy, in regard that coming to the Point E, it is farther 


ox Line of Level HE ; but this Angle of its Declivity D EH, is Variable. 
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Clock a Drum, which encloſes the Spring of the Pendulum; upon which Drum 


Drum to turn, and fo to Raiſe the Weight, which it cannot Raiſe without 


from the Center, than when it was in E, and thus all the M heel turns on that 
Side as the Spring gives way. | 


VII. Although the Marquis of Worceſter is ſaid to have contrived a Vauch 
that ſhould Move upon a Declivity, and M. de Gennes has given ſome Ac- 
count of a Clock, Afcendent on a Plain Inclined ; yet neither of them, nor any 
like them, was ever ſeen by me, and for ought I could ever learn, the Reaſor 
of their Morions remains to this Hour as great a Secret, as if they had never 


fign'd to meaſure Time after a peculiar Manner. 

1. The Exteriour Structure of it is a Circular Body of 3. Inches Dia- 
meter, conſiſting of two Plates meaſured by the ſame Radius, and fixed ina 
Parallel Poſition to each other by the Hoop h, the Breadth of which is about 
an Inch. This Hoop and the two Plates Form the Caſe of the Movement; 
of which, that which appears in the Front, is towards the Verge thereof [n- 
ſcribed with a Horary Circle, the Diviſions whereof anſwer the Hours of 4 
Natural Day. The Deep Shades within this Circle are intended to repreſent 
a Concave, of near half an Inch deep ; and the Prominence g, in the Middle 
of this Concave, is a Hemiſphere of Braſs or Silver, _ looſly on a Pin, 
which lies hid, and is the Axis of the Movement. The Upper half of this 
Hemiſphere is hollow, but the Nether filled with Lead ; and the ſmall Gen- 


an Index. But this being only for Ornament, you may Subſtitute in the 
room thereof any other Index, provided the Avis, whereon it is ſupported, 
move freely in the Hole H, and the lower part thereof H L, fo far prepon- 
derate to HP, as always to keep it Pendulous, with its Point to the Vertical 
Hour. | 
2. For the manner of its Motion, as far forth as it * ourwardly ; it is 
thus : SE repreſents a Board or Shelf, of a Straight and Even Surface, about 
6 Foot long, and ſo Thick as not to be apt to Caſt with change of Weather; 
nor to grow Camber under a ſmall Weight; on this is the Movement placed, 
and here to perform its Courſe ; and therefore I call it the Stage of the Mave- 
ment. This Stage is Raiſed at the end 8, about 10 Deg. above the Horizon 


The two Plates which Form the Caſe of the Movement, are to be extant all 
round without the Hoop h, of an Inch, and the Edges of em lightly 
Indented ; that while the Movement deſcends upon the Stage, it may Tum 
only, and not Slide. The Movement being placed as high as it may, near 


one entire, Revolution in 24 hours; and while it docs fo, the Diviſions 2 
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the Hoary Circle (or Dial-Phte) ſucceſſively Culminating over the Point of 
the fer (which is always to keep the — Poſition) will ſhew the Hours 
of the Day and Night. And when by ſeveral repeated Revolutions, it has 
ed the length of its Srage, it is to be replaced at 8, as before, which 
may be done in leſs than half the time you are Winding up a Watch ; and 
if the Stage be 6 Foot long, no oftner than once in a whole Week. 

z. The way of Adjuſting the Motion to the exact Meaſure of an Hour, 
ol Rectifying its Errours, is thus: viz. By the turning a Skrew inſerted 
at 8, the Srage may be Elevated or Depreſs'd, and accordingly the Movement 
will go Faſter or Slower : Faſter, if Raiſed up, and Slower, if let Down; 
and by making the Horary Circle Moveable, and Inſerting ſeveral ſmall Boſles 
or Buttons, here and there upon the Verge thereof, it may with an eaſy 
touch of the Finger be moved to the right and left, as there ſhall be Occa- 
fion, till the juſt Time be brought to the Point of the Suſpended Index. 

The Reaſon of this Movement may be thus Explained : 1. Let the Circle 
LODN, repreſent any Circular Body, whoſe Centers both of Gravity and 
Magnitude are Coincident at M. Let this Circular Body be placed upon 
ſome Level Plain G G, and then *tis Evident that the Angle of its Contact 
with that Plain at 4, will alſo be the Point of its Libration, and comſe- 
quently it muſt Reſt there: Quia Momentum & Impedimentum ſiunt equalia. 

2. Let DE, repreſent a Deſcending Plain, making an Angle of Contact 
with this Circular Body at &; and here tis manifeſt it cannot Reſt ; , becauſe 
the Line of Direction r 4, which (while it Inſiſted upon a Leve}) divided 
the Circular Body by the Centers of Magnitude and Gravity into Parts 
Aquiponderate, is now removed to L D; which Line L D, ang with- 
out, or beſide, the Center M, evidently deſtroys the Æquipoiſe of its Parts, 
and therefore muſt leave it to tumble down towards E. For here Alomen- 
tum Impedimento majus. The Reaſon therefore of its Deſcent now, being 
the Over-ballance of the Parts LN D, to the remaining Section LD O, 
it muſt neceſſarily follow. | 

3. That if ſome Weight equal to the Exceſs of LND, above L OD, 
were affix d to the Limb of the Quadrant O a, asat P; then the Circular 
Body would Reſt as Quietly at 6, as it did before at a. The Suppoſition 
cannot be denied, and the Conſequence is unavoidable, becauſe LD O + Þ 
=L ND, i. e. Impedimentum <qualur Momento. ; 

Let then the Numbers, 1, 2, 3, 4, repreſent a Train of Wheel-work, 
wherein there is no material difference from what is found in a common 
Warch ; only the numbers of the Tecth on the Wheels and Pinions are to 
be ſo Calculaied, that. the Motion of the whole Train may correſpond to the 


aſigned Revolution of the Body of the Aovement, which is to be once in 


24 Hours: It would be Expedient alfo, That a piral pring were applied to 

Its Ballauce, as in later ?ovements, is uſual; but cf a Fuſe 

for the Turns of the Body of the Movement, as it deſcends upon the Srape, 

anſwer all the Intentions of a String or Chain; and the Contranitence of the 

Weight P, to the exceſs of LED, above L QD, ſerves inſtcad of a Perperual 

Spring ; and the Movement wants only a Perpetual Deſcent, to make its A- 
Has 


here's ne need. 


Fg. 167, 
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tion ſo, And wheres the Wheel in ordinary Movements, is placed 1 


Fig. 179. 


Fig. 168. 


near the edge of the Fraving Pl f 1 as it may be ; here it muſt (with 
its Axis or Arbor i els che Center of the Movement : Becauſe this 
Wheel is to the Weight of Power P, by the Vectis M P, and tha 
Weight P, -muſt always _ an Equidiſtance the Center of the Aove- 
went ; that while the _ ereof (i. e. of the Movement) performs its Re- 
volutions ; the faid Weight P, and the great Wheel (to which it is affixed) 
may, without any conſiderable Variation, continue in, or near the fame Poſt. 
tion, wherein they now are. Now fuppoſe this Weight P, with its Vectis M 
P, to be taken quite out of the Movement, and the Body of the Movement 
to be placed on a Horizontal Plain H H, its Point of Contact in that Plain is 
T; where it ſhould, but cannot, Reſt ; becauſe the Weight of that part of 
the Train, marked with the Numbers, 2, z, 4. Removes the Center of Gra 
vity from M, and rherefore on the oppoſite part of the Movement as about C 
Q, the Inſide of the H which forms the Caſe, is to be loaded with a 
thin Lining of Lead, which may be a Counterpoiſe to that part of the Train; 
that ſo, the whole Body of the Movemem, together with all its Furniture, 
within and without (excepting only P, with its Vectic) may on that Ho- 
rizontal Phin, or while it Rides upon its own Axis, Reſt indifferently in 
any Point. This reducing of the Movement to an Equilibration of all its 


Parts in the Center M, muſt be performed Tenraudb, i e. by Raſping the 


Lead at CQ, as much and in ſuch Places as is needful; which, to an Arti- 
ficer of Ordinary Sagacity, will not be at all difficult. 

The Center of Gravity being thus reduced to M, replace the Weight B 
by the Hole H, on the Arbor of the Central-Wheel M. Then let the Body 
of the Alovement be placed on the Declivity D E, and ſuppoſing P. 
LQD=LDE, then the Body muſt needs Reſt there: But becauſe 
the Weight P, is not now fix d to any part of the Quadrant QD, but hangs 

n the Train of Wheel-work 1, 2, 3, 4, it evidently follows, That if 
the Power thereof be Superiour to the Reſiſtance of the Train, then the 
whole Body of the Movement muſt needs Deſcend, towards E. By this you 
ſee there are two Offices aſſigned to the Weight or Power P. The Firlt is 
to be a Counterpoiſe to the excels of the Weight of LED, above L QO. 
The Second is, that it be of Force ſufficient to put the Train into a Motion 
To Adjuſted, as may exactly comport with the T ime aſſigned for the Revolu- 


tion of the whole Body. So that if there be any Difficulty remaining, it 


conſiſts in ſuch an exact Stating of the Weight and Power of P, that it may 
Adequately ſerve both theſe Intentions. Now how eaſie this is, will be me 
nifeſt from theſe Propoſitions following. | 
1. That whatever the Intrinſick Wei ht of P ſhall be (as fu it 4 
Ounces Toy ;) yet the Power of that Weight will be Augmented or Dimi- 
niſhed according to the different Degrees of its Elevation in the Quadrant 
TO. Thus conſidering P M, as a Yeftis, its Hypomochlizm is M, the Point 
where it exerts.its Power on the Train, is at V ; I fay then, whatever Power 


it has upon the Point V, in its preſent Elevation of 45 Deg. it will acquire 


2 greater by being raiſed to 50, 55, &c. and the greateſt of all in 90 De: 


„ . 
1 Q: And on the „let it Sink to 40. 35%. r. its Power 
e Nein V, will fill be Da iminiſhed, inſom ach d in Th gs 
extinguiſh'd. And therefore if P be of a campetent Weight (i. e. not utter- 
ly too light) to Move the Train at all, it will certainly Move it in ſome De- 
gree of Elevation or other in the Quadrant QT. | | 

2. If the Weight P, be conſidered as to its Office of being a Counter- 
1 the Body of the Aevemem; as I need not to prove, that it will per- 

this no leſs, while it hangs by upon the Vectis MP, than if it were faſt 
Rivetted in the ſame place to the Caſe of the Movement : fo, in what Point 
of the Quadrant ſoever it will move the Train, it may be alſo a Counterpoiſe 
to the Body of the Movement. For, 

1. At what Point ſoever of the Circle LET Q, the Line of Declivity 
DE, makes an Angle of Contact; on the fame Point will the Diameter S Dy. 
fall at Right Angles with DE. 

2. The Line of Direction L D, will ever fall upon the Point of Contact 
D, making an Angle with the Diameter, as S DL. 

3- The Angle SDL, will be always equal to DE H, & e. As as Is 
the Elevation of the Line of Decliviry DE, above the Hori E H, {6 
e ee be between the Diameter S D, and the Line 
of Direction L D. 

4. The Greater the Angle of Declivity is, the Leſs will be the Section 
LQD; and fo on the contrary, the Leſs that Angle is, the Greater the Se- 

5- The Exceſs of the Weight of LED, above LOD, muſt be alſo Grea- 
ter, by Raiſing up the Sage with the Skrew at S: and that Exceſs Leſs by 


%]. A bk nated bro 
6. The Lighter is, which is 

ction LQD, the Ds Hibs ale the Counterpoiſe P, to be; and that 
either in its own 3 8 Gin Wert . NN or elſe 
in its Potential Weight, 5 l igher in QT. 

7. The "aa po . 8, will raiſe the Coun- 
terpoiſe Higher in the Quadrant QT, by Prop. 3. and therefore Potenrially 
Heavier. And from hence appears (I take it moſt clearly) both the Reaſon: 
of the due Adjuſtment of the Motion of the Train to the exact Meaſure of 
an Hour, and what Weight is to be aſſign'd to P, that Moves it; and that 
we are not confined to Scruples and Grains, but areallowed ſuch a conſiderable 
Latitude, as it is not eaſie to err therein. | 

Having therefore ſet the Sage (by the help of the Arched Skrew) at the 
Elevation of about 10 Deg. place the Aeuemem thereon, and try what Weight, 
hanging at the end of the Ye#is M P, will ſtir the Train, mean while hold- 
ing the Movement with the Hand in ſuch a Poſition, as the Vectis may make 
an Angle of about 30 Deg. with the Perpendicular MT: then let the Aeve- 
ment looſe, to Undulate upon the Srage ; and when the Vibration ceaſes, 
obſerve to what of the Quadrant the Vectis Points, and at the fame 
time mind the Pulſes of the Ballance. If at this Obſervation, the Weight 
bes low, (as for inſtance, between 25 and 35 Deg. of the Quadrant) yr 


Fig. 166. 
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the Beats of the Ballance are guelſed ro be not much different from their due 
time, the Weight P, is well enough proportioned. But if it chance to be 
much Heavier than is abſolutely needful, that Exceſs will be moderated by 
*Skrewmg down the Stage; and if it be not abſolutely too Light, its Deſect 
will be compenſated, by Skrewing the Stage Higher. Therefore of theſe two 
Extreams, chooſe the former; for the fewer Degrees that P ariſes in the Qua- 


drant, beyond what is abſolutely neceſſary, it will (ſor Reaſon very obvious 
de - fant the better. 


VIII. Des Cartes his Notion, I muſt needs confeſs to be to me Incompre. 
The Effets of henſible, while he will have the Particles of his Celeſtial Matter, by being refl:. 
Gravity in the cted on the Surface of the Earth, and fo aſcending therefrom, to drive Down 

Deſcent of into their Places thoſe Terreſtrial Bodies they find above them: This is s 


— — near as J can gather, the Scope of the 20, 21, 22, and 23 Sections of the 
of Projetts; by laſt Book of his 3 Philoſophiæ; yet neither he nor any of his Followers 
Wo, Haley can ſhew, how a Body ſuſpended in Libre «there, hall be cried doun 
nts ah, by a continual Impulſe tending upw acting upon all its Pans 
_ 1686, July: And beſides, the Obſcurity — he expreſſes Limſelf particu- 
larly, Set. 23. does ſufficiently argue, according to his own Rules, the Cen- 

Fiuſed Idea he had of the thing he wrote. 

Others, and among them, Dr. Yoſſizs, aſſerts the Cauſe of the Deſcent of 
Heavy Bodies, to be the Diurnal Rotation of the Earth upon its Axis, without 
conſidering, that according to the Doctrine of Motion fortified with Demon- 
ſtration, all Bodies moved in Circulo, would recede from the Center of their 
Motion; whereby the contrary to Gravity would follow, and all looſe Bodies 
would be caſt into the Air in a Tangent to the Parallel of Latitude. without 
the Intervention of ſome other Principle to keep them faſt, ſuch as is that of 
Gravity. Beſides the Effect of this Principle is throughout the whole Surface 
of the Globe found nearly equal, and certain Experiment ſeems to argue it 
rather leſs near the Equinoctial, than towards the Poles, which could not be 
by any means, if the Diurnal Rotation of the Earth upon its Axis were the 
Cauſe of Gravity; for where the Motion was ſwifteſt, the Effect would be 
moſt conſiderable. | 

Others aſſign the Preſſure of the Armeſphere to be the Cauſe of ths 
Tendency towards the Center of the Earth ; but unhappily they have miſtaken 
the Cauſe'for the Effect, it being from undoubted Principles plain, that the 
Atmoſphere has no other Prefſure, but what it derives from it Graviry ; and 
that the Weight of the upper parts of the Air, preſſing on the lower pars 
thereof, do fo far bend the Springs of that Elaſtick Body, as to give it a 
Force equal to the Weight that compreſſed it, having of it ſelf no Force at 
all: And ſuppoſing it had, it will be very hard to Explain the Modus, how 
that Preſſure ſhould occaſion the Deſcent of a Body circumſcribed by it, and 
preſſed equally above and below, without ſome other Force to Drau or Tu 
it Dow nwards. But to Demonſtrate rhe contrary of this Opinion, an Ex- 
periment was — ſince ſhewn'before the Rojal Society ; whereby it appeared, 
that the Atmoſphere was ſo far from being the Cauſe of Gravity, _— the 
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Effects thereof were much more vigorous where the Preſſure of the Atmo- 
ſphere was taken off; for a long Glaſs-Receiver having a light Down-Fearher 
included, being Evaczated of Air, the Feather which in the Air would hard- 
ly ſink, did in Vacuo deſcend with nearly the ſame Velocity as if it had been 
a Stone. 

Some think to Illuſtrate this Deſcent of Heavy Bodies, by comparing it 
with the Virtue of the Zoadſtone ; but ſetting aſide the Difference there is in 
the manner of their Attractions, the Loadſtone drawing only in and about its 
Poles, and the Earth near equally in all Parts of its Surface, this Compariſon 
avails no more than to explain Ignotum per qu? Ignotum. | 

Others aſſign a certain Sympatherical Artraftion between the Earth and its 
Parts, whereby they have, as it were, a Deſire to be united, to be the Cauſe we 
enquire after: But this is fo far from e that it is little 
. e that Heavy Bodies Deſcend, becauſe they 

But though the Efficient Cauſe of Gravity be ſo obſcure, yet the Final Cauſe 
thereof is clear enough; for it is by this Single Principle that the Earth 
and all the Celeſtial Bodies are kept from Diſſolution : the leaſt of their Particles 
not being ſuffered to recede far from their Surfaces, without being immediately 
brought down again by Virtue of this Næural Tendency, which, for their Pre- 
ſervation, the Infinite Wiſdom of their Creator has ordained to be towards each 
of their Centers; nor can the Globes of the Sn and Planets otherwiſe be de- 
ſtroyed, but by taking from them this Power of keeping their Parts united. 

The Affections or Properties of Gravity, and its manner of Acting u 


N Te Propertie: 


Bodies Falling, have been in a great meaſure diſcovered, and moſt of of Gracity. 
made out by Mathematical Demonſtration in this our Century, by the accu- 4%. P. C. 


rate Diligence of Galileus, Torricellins, Hugenins, and others; and now lately, 
by our worthy Countryman Mr. 17. Newrow. Which Properties I ſhall here 
enumerate. 

1. The Firſt Property is, That by this Principle of Gravitation, all Bodies 
do Deſcend towards a Point, which che is, or elſe is very near to, the Center 
of Magnitude of the Earth and Sea, about which the Sea forms it ſelf exactly 
into a Spherical Surface, and the Prominences of the Land, conſidering the 
Bulk of the whole, differ but inſenſibly therefrom. os 

2. That this Point, or Center of Gravitation, is Fix d within the Earth, or 
at leaſt has been fo, ever ſince we have any Authentick Hiſtory : For a Con- 
ſequence of its Change, tho never ſo little, would be the over-flowing of 
the Low- lands on that fide of the Globe towards which it approached, and 
the leaving new Iſlands bare on the oppoſite ſide, from which it receded ; 
but for this Two Thouſand years it appears, that the Low Iflands of the Me- 
diterranean Sea (near to which the Ancienteſt Writers lived) have continued 
much at the ſame Height above the Water, as they now are found ; and no 
Inundations dr Receſſes of the Sca arguing any ſuch Change, are Recorded 
in Hiſtory, excepting the Vnivcrſal Deluge, which can no better way be ac- 
counted for, than by ſuppoſing this Center of Gravitation Removed for a time, 
towards the Middle of the then Inhabited Parts of the World; and a Change 
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of its place, but the two thouſandth Part of the Radius of this Globe, were 
ſufficient to bury the Tops of the Higheſt Hills under Water. 

z. That in all Parts of the Surface of the Earth, or rather in all Point 
equidiſtant from its Center, the Force of Gravity is nearly Equal; ſo that the 
length of the Pendulum Vibrating Seconds of Time, is found in all Parts of 
the World to be very near the fame. Tis true, at Se. Helena, in the Lati- 
tude of 16 Deg. South, I found that the Pendulum of my Clock, which Vi 
brated Seconds, needed to be made ſhorter than it had been in Englaud, by 1 
very Senſible Space (but which at that time I neglected to obſerve accurately) 
befine it would keep Time; and ſince the like Obſervations have been mad: 
by the French Obſervers near the EquinoCtial : Vet I dare not affirm, that 
in mine it proceeded from any other Cauſe, than the great Height of my 
Place of Obſervation above the Surface of the Sea, whereby the Gravity be. 
ing diminiſhed, the Length of the Pendulum, Vibrating Seconds, is propcr- 
tionably ſhortned. 

4. That Gravity does Equally Afett all Bodies, without regard either to 
their Matter, Bulk, or Figure; fo that the Impediment of the Medium be. 
ing removed, the moſt Compact and moſt Looſe, the Greateſt and Small 
Bodies would Deſcend the fame Spaces in Equal Times; the truth wheredf 
will appear from the Experiment I before cited. In theſe two laſt Paricy- 
lars, is ſhewn, the great Differer ce between Gravity and Magnetiſm, the one 
affecting only Iron, and that towards its Poles, the other all Bodies alike in 
every part. As a ne from hence it will follow, That there is no ſuch 
thing as Poſitive Levin, thoſe things that appear Light, being only compar- 
tively ſo; and whereas ſeveral things Riſe and Swim in Fluids, tis becauſe 
Bulk for Bulk, wy are not ſo Heavy as thofe Fluids ; nor is there any Reaſon, 
why Cork, for inſtance, ſhould be faid to be Light becauſe it Swims on Wi 
ter, any more than Iron, becauſe it Swims on Mercury. 

5. That this Power Increaſes as you Deſcend to, and Decreaſes as you Accu 
from the Center, and that in the Proportion of the Squares of the Diſtance 
therefrom Reciprocally, ſo as at a double Diſtance to have bur a quarter of the 
Force: This Property is the Principle on which Mr. Neuron has made out 
all the Phænomena of the Celeſtial Motions, ſo eaſily and naturally, that i 
Truth is paſt diſpute. Beſides that, it is highly rational, that the Au, 
or Gravitating Power ſhould exert it ſelf more vigorouſly in a Small Sphere 
and weaker in a Greater, in proportion as it is Contracted or Expanded; 
and if fo, ſeeing that the Surfaces of Spheres are as the Squares of their Rad 
this Power at ſeveral Diſtances will be as the Squares of thoſe Diſtances Re- 
procally, and then its whole Action upon each Spherical Surface, be it grit 
or {mall, will be always Equal. And « this is evidently the Rule of Gravis 
tion towards the Centers of the Sun, Fupiter, Saturn, and the Earth, and 
thence reaſonably inferred, to be the General Principle obſerved by Natur 
in all the reſt of the Celeſtial Bodies. | 

Theſe are the Principal Affections of Gravity, from which the Rules of the 
Fall of Bodies, and the Motion of Projects, are Mathematically deducibl:- 
Mr. J Newton hath ſhewed how to * the Spaces of the * 

| 8 j 
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Body, ler fall from any given __—_ down to "7 Center, ſuppoſ the 
; Gravitation to Increaſe, as in the Fifth Property; but conſidering the ſmall- 

nefs of Height ro which any Projett can be made Aſcend and over how 
f little an ha of the Globe it can be Caſt by any of our Engines, we may 
ö well enoug h ſuppoſe the Gravity Equal throughout, and the Deſcems of Pro- 
, jefts in Pall 3, Which, 2 Truth, are towards the Center, the Diffe- 
| its ſo fra as by no means to be diſcovered in Practice. 


Prop. I.] The Yelocitits of Falling Bodies, are Proportionate to the Times from tro 5 W 

N the Beginning of their Falls. ceruing the Deſ 

| This follows, for that the Action of Gravity being continual, in every ſpace 3% of _— 

of Time, the Falling Body receives a new Impulſe, Equal to what it S's be- — hers 
fore in the ſame Space of Time, received from the ſame Power : For in-. 
ſtance, in the Firſt Second of Time, the Falling x 45 acquired a Yelo- !%d. p. 9. 

city, which in that Time would carry it to a certain Diſtance, ſuppoſe 32 

| Foot, and were there no new Force, would Deſcend at that Rate Sich an 

| Equable Motion; but in the next Second of Time, the fame Power of Gra- 

| vity continually Acting thereon, ſuperadds a New Yelocity equal to the former ; 

| ſo that at the end of two Seconds, the Velocity is double to what it was at the 

7 end of the Firſt ; and after the ſame manner may it be proved to be Triple, 

| at the end of the Third Second, and ſo on. Wherefore the Yelecities of Fall- 

| ing Bodies, are proportionate to the T imes of their Fals. Q. E. D. 


Prop. II.] The 2 the Fall of a Body, are as the Squares of 


1 755 Times from the Bi 

b — — 414 1 of the Fall of a Body, BC, Fi. 177. 
icular to AB, the Velocity acquired at the End of the Fall, and 

draw the Line AC; then Divide A Line A B, repreſenting the Time, into 

3 many equal Parts as you pleaſe, as b, b, b, b, &c. and through theſe Points 

draw the Lines, bc, bc, bc, be, &c. parallel to B C; tis manifeſt that the 

| ſeveral Lines, 6c, repreſen the ſeveral Yelocities of the Falling Body, in ſuch 

_ of the Time, as Ab, is of A B, by the Former Pr — It is evident 

ewiſe, that the Area, A B C, is the Sum of all the Lines bc, being taken 

' according to the Method of Indiviſchles infinitely many; fo that the Area 

ö ABC, repreſents the Sum of all the Yelociries between none and B C, ſuppoſed 

finitely many; which Sum is the Space Deſcended in — Time ee 

; by AB. And by the ſame Reaſon, * Area's Abc, will repreſent the Spaces 

' Deſcended in the Times Ab; ſo then the Spaces Date ed in the Times 

; AB, Ab, are as the Area's of the Triangle, ABC, Abc, which by the 

N 20th of the 16th of Euclid are as the Squares of their H. . 8 AB, 

: Ab, that is to ſay, of the Times : Wherefore the 72 Falling Bodies, 

nn of the T imes of their Fall, Q. E. D 


1 


18 


Prop. III.] The Nuiꝶ which & Falling Bo Time, 


l is double to that, e it would have n he Space OG rolls 45 an Equa- 
P pp 2 Demon. 


L ble Action, in the ſame Time. 


Eg. 172. 


though theſe two ſeveral Forces Acted both in the ſame Time. 
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Demonſtratian.] Draw the Line E C Parallel to A B, and A E Parallel 
to B C, and compleat the Parallelogram A B C E, it is evident that the Ares 
thereof may repreſent the Space, a Body Moved Equably with the Veliciy 
BC, would Deſcribe in the Time AB; and the Triangle ABC, repri{cni; 
the Space Deſcribed by the Fall of a Body, in the fame Time A B, by the 
Second Propoſition. Now the Triangle ABC, is Half of the Parallclogr,uu 
AB CE, and conſequently the Space deſcribed by the Fall, is Half wha 
would have been deſcribed by an Equable Motion with the Velocity B C, in 
the ſame Time; wherefore the Velocity B C, at the End of the Fall, is Don- 
ble to that Velocity, which in the Time AB, would have deſcribed the 
Space Fallen, repreſented by the Triangle ABC, with an Equable Motion. 


: QE. D. | 


Prop. IV.] Ml Bodies on or near the Surface of the Earth, in their Fall, De. 
ſcend ſo, as at the End of the Firſt Second of Time, they have deſcribed 16 Fea, 
one Inch, London Adcaſure, and acquired the Velocity of 3 2 Feet, two Inches, m 
a Second. 

This is made out from the 2 5th, Prop. Par. 2. Horol. Oſcill. Hugen. where- 
in he Demonſtrates the Time of the leaſt Vibrations of a Pundulum, to be 
to the Time of the Fall of a Body, from the Height of Half the Length cf 
the Pendulum, as the Circumference of a Circle to its Diameter: Whence, 
as a Corollary, it follows, That as the Square of the Diameter to rhe Square 
of the Circumference, ſo half the Length of the Pendulum Vibrating Seconds, 
to the Space deſcribed by the Fall of a Body in a Second of Time: and the 
Length of the Pendulum Vibrating Seconds, being found 39, 125, or ; In- 
ches, the Deſcent in a Second will be found, by the aforeſaid Analogy, 16 
Foot and one Inch: And by the Third Propoſition, the Velocity will be dou- 
ble thereto ; and near to this it hath been found by ſeveral Experiments 
which by reaſon of the Swiftneſs of the Fall, cannot fo exactly determine its 

Quantity. 25 

From theſe Four Propofitions, all Queſtions concerning the Perpendicular 
Fall of Bodies are eaſily ſolved, and either Time, Height, or _ being 


- aſſigned, one may readily find the other two. From them likewiſe is the 


ine of Projects dedueible, aſſuming the two following Axioms ; viz. 

I. That a Body ſet a Moving, will Move on continually in a Right Line with 
an Equable Motion, uuleſi ſome other Force or Impediment intervene, whereby u 
& Accelerated, or Retarded, or Defledted. _ 

2. That a Body being 2 two Motions at a T ime, does by their Com 
pounded Forces paſs through the [ame Points, as it would do, were the wo Mu 
drvided and atted ſucceſſruely. As ſor inſtance. RT IF 

Suppoſe a Body moved in the Line G P, from G to R, and there ſtopping, 
by another Impulſe ſuppoſe it Moved in a Space of Time equal to the former 
from R towards K to V; I fay the Body ſhall paſs through the point V, 


Prop. V. 
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v.] The Motion of all Projefts is in the Curve of 4 Parabola, 
ation. Let the Line G RF be the Line in which the ProjeF is di- 
tected, and in which by the Firſt Axiom it would Move Equal Spaces in Equal 
Times, were it not Deflected downwards by the Force of Grav Let GB 
icular thereto. Th 


ber. 


be the Horizontal Line, and G C a Perpend hen the Line 
GRE, being divided into Equal Parts, anſwering to Equal Spaces of Time, 
let the of the 37 * be laid down in —. Parallel to oo Pro- 
5 as s of the Lazes, GS, GR, GL, GE, or s the 
"ant C'S to T, from R to V, from L to Xx, and from 1 
and draw the Lines TH, VD, XY, BC, Parallel to G F: I fay, the 
Points T, V, X, B, are Points in the Curve deſcribed by the Project, and 
that that Curve is a Purabola. By the Second Axiom they are Points in the 
Curve; and the Parts of the Deſcent GH, GD, GY, GC, = to ST, 
RV, LX. FB, being as the Spuares of the Times (by the Second Prop.) 
that is, as the Squares of the Ordinues HT, DV, YX, CB, Equal to 


no other Curve but the Par whoſe Parts of the Diameter are as the 


Seares of the Ordinates, it follows that the Curve deſcribed by a Projett can 
be no other than a Parabola And faying, as RV, the Deſcent in Time, to 


GR, or VD, the direct Motion in the ſame Time, fo is VD, to a Third 


Proportional; that Third will be the Line called by all Writers of Conicks, 
the Parameter of the Parabola to the Diameter GC ; which is ar e 
lame in Projects Caſt with the ſame Yelocity : and the Velocity being defined 
by the number of Feet, moved in à Second of Time, the Parameter will be 


found by dividing the Square of the Yehecity by 16 Feet, 1 Inch, the Fall of 


a Body in the fame Time. 


| Lemma. ] The Sine of the Dowble Arch, is equal to vice the Sine of 


that Arch into its Co- Sine, uad ty us ; and the Verſed Sine 7 75 
Double of arg Arch, is equal ro the Square of the Sine thereof divided by: 


Let the Arch BC be Double the Arch BF, and A the Center; Draw 
the Radii AB, AF, AC, and the Chord BDC, and let Fall B E, Per- 
icular to AC, and the Angle EBC, will be equal to the Angle 
AD, and the Triangle B CE, will be like the Triangle AB P; 
wherefore it will be as AB to AD; fo BC, or twice BD, to BE; 
that is, as Radius to Co-Sine, fo twice Sine to Sue of the Double Arch; and as 


AB to BD, ſo twice BD or BC, to EC; is, a3 Radius to Sine, 
lo nvice that Sine to the Verſed Sine of the Double Arch;, which two Analogizs: 
refolved into Equations, are the Propoſitions. contained in the Lemma to be. 


F#* 


proved. 


Fig. 173; 


Prop. VI.] The Horizontal-Diftance of Projeflions made with the ſiowe Peleci= 


19, at ſeveral Elevations of the Linz of Direction, are as the Sine: of the dout led 


Angles of Elevation. 
| Let 


— OO — — 


Fig. 172. 


Tion. Q E. D. 


| lane Degree of Velocity at Different Elevations, 
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Let GB, the Horizontal Diſtance be, = z, the Sine of the Angle of 
Elevation, F G B, be = 5, its Co-Sine = © Radius r, and the Pan- 
meter =P. It will be as c to, fox to — = FB = GC, and by 


reaſon of the Parabola 7 So the Square of C By or G F. Now 28 


<tor, o i =GH, and its Squre will be therefore = to 
=; which Zqwarien Reduced, will be © = x. 15 by de forme 


Lemma 2-*< is equal to the Sine of the Double Angle, whereof , is de 


Sine: Wherefore twill be as Radius to Sine of Double the Angle F GB, ſo 
is Half the Parameter, to the Horizontal Range or Diſtance ſought ; and at the 
ſeveral lauen, the Regen are an the Sines of the Dowble Angles of Eleu 


Coroll.] Hence it follows, That Half the Parameter is the greateſt Random, 
and that that happens n Tie Sine of whoſe Double Rad 
Likewiſe, That che equally Dj „ are equal, a 
are the Sines of all dub — De 


Prop. VII.] The Altitudes of Projectiont made with the ſame Velocity, at ſe 
veral Elevations are as the Ver ed Sines ef the doubled Angles of Elevation. 


As cs tos, dos AD '=TB, to 0 =BY, ad VK RV 


Tr 


= = 4 BF, the Altinude of the jon = 145 Now by the foregoing 


e. 45 = 20 the Phd Se of th Dube cnt, and therefore it vi 


e rg Fd I er eB GB, ſo of Parameter 
to the: Height of the Projettion VK; and ſo thoſe Heights at ſeveral Eleuas 
ont are as the ſaid Yerſed Sines. Q. E. D.. 


Coroll.] From hence it is plain, That the greateſt Aide of the Perpend- 
- ular Pro ſectiom is 4 4th of the Parameter, or half the greateſt * 
Tus fad Sir of 180 Degres being ar. 


Prop. VIII.] The Lines GF. geben Lal He., 
he Elevation 
the Elrvat 5 
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beben font R (by the 6 Prop.) to fe { b. th S 


% Radins to the Sine of Elevation, fo Se A to 4s Line CF; fo the 
Lines G F are as the Sines of Elevation, and the Times are propartional to 
thoſe Lines ; wherefore the Times are as rhe Sines of Elevation : Ergo conſt 


ppl. 


IX. Prob. 10 A Projection aſe, having the Di- 
A_ Altitude, or Deſcent of an ir mae, which K Pere, es, tage- 
ther with the l of Elevation of the Line of Direttion ts find the Para- 
2 ; that is, (having the Angle F G B,) GM, and MX. 

lation. ON OLI ſo G M the Diſtance given, to 
GL, as Radius to Tangent of E GB, ſo GM to LM. Then LM 
-- MX in Heights, or + MX in Deſcents; or elſe MX - ML, if the 
Direftion be Below the Horizontal-Line, is the Fall in the Time that the Direct 
Impulſe given in G, would have carried the Project from G to L =: L X 
=GY ;-then by reaſon of the Parabola; as LX, or GY, is to GL or 
YX; fois GL, to the Paramerer ſought. To find the Velocity of the Im 
p#lſe, by Prop. 2. and 4. find the Time in Seconds that a Body would Fall 
the Space LX, and by that dividing the Line G L, the Quote will be the 
Velocity, or Space Moved in a Second Sought, which is ge" a mean Propor- 
tional b the Parameter and 16 Feet, 1 Inch. | 


X. Prob. 2,] 7 the Parameter, Horizontal Diſs: and Height 
He the gal, Oh, lb, having © M and the greateſt 
ect; that is, having „MX. 
awo Fre Parameter; to find the Angles FG B. 
Nat the Tangent of the Angle fought be = 7, the Hbrizontal Diſtance 
GM =6, the Altitude ton Object MX = h, the Parameter =p, and 


Radius =7; and it wilt ey h obo Mr — K # 6 
15 Aſcens e 42217 Ae ratione Pa- 
in Deſcents 


rabole; br 66 +23 = GL. (47. 1. Euclid.) Wherefore . b 


Al 1647286, which Fquation- naſoſed, 5 249 


rr $. 


Fob © bb; dividedby bb, i wet = PET fg 1. This Equark 


FF 


on ſhews the Queſtion to have two Anſwers, and the Roors thereof we — 


Fig 17% 


the Elevations of the Lines of Direction 2 | 


F 
2 5 7 4: from which I derive the following Rule. 
Divide half the Parameter by the Horizontal Diſtance, and keep the Quote, 


4 


oth: 47 then ſay, as Square of the Diſtauce given to half the — 
Height 


| Deſcent 
2746 74, the Tangent anſwering to that Seam will be 22 + 47 


. 
4 

or r7 : fo then the Sum and Difference of the aſore- ſound Quote and this 
Tangent, will be the Root of the Equation, and the Tangents of the Elevation 
{ ik. 

12 here, That in Deſcents, if the Tangent exceed the Quote, as it does 
when p h is more than 6 b, the Direction of the Lower Elevation will be be- 
low the Horizon, and if ph = bb, it muſt be Directed Horizontal, and the 


Tangent of the upper Elevation vil be : Note likewiſe, That if 4 6 6 


ſo half Parameter 98 double 0 to the Square of a Seca 


88 
—_ — 


+4 ph in Aſcents, orgbb—4ph in Deſcents, be equal to p p, there 


is but one Elevation that can Hit the Objekt, and its Tagen isi and if 
bb + 4 ph in Aſems, or 4 bb — 4 p h in Deſcems, do exceed p þ, the 
Objed — the Reach of a Project caſt with that Velocity, and fo the 


thing impoſſible. * 


From this Equation 4 T 4 ph = p p, are determined the utmoſt L- 
wits of the Reach of any Project, and the Figure aſſigned, wherein are al 
the Heights upon each Horizontal Diſtance beyond which it cannot paß; 
for by Redudtion of that Equation, b will be found = 4 p ——— 
in Heights, and *_*_ in Deſcents; from whence it follows, tha al ie 
Points h are in the Curve of the Parabola, whoſe Focus is the Point from 
whence the Project is caſt, and whoſe Laras Rectum, or Parameter ad Axen 
is =p. Likewiſe from the ſame Equation may the leaſt Parameter or I eln 
ty be found capable to Reach the Object propoſed ; for 6 b=4p p +7 
being reduced, p will be rr e hich is the 

Horizontal Range at 43%. that would juſt Reach the Object, and the Zlevato? 
Tequi- 


r . A. CAO 


Jess g= S n 


8 
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requifire will be eaſily had; for dividing the ſo found Smi-Parameter by the 
8 b, the Quote into Radi will be the Tangene of the 
Elevation 10Ug | | 
But if a Geometrical Conſtruftion of this Problem be required; I think I have 
one, that is as eaſie as any can be expected, which I Deduce from the fore- 


4 N 1 > 7 A&M, 
ping Ashes Mete wits == . + 2222 bs, 


„ 2b © b 


and tis this; 8 made the Right Angle L DA, make DA, DF =p, or 
preateſt Range, D G = b, the Horizontal Diftance, and DB, DC = b, the 
Perpendicular Height of the Object; and draw G B, and make DE = thereto. At. 174, 
Then with the Radius A C, and Center E, ſweep an Arch, which if the 
thing be 2 will interſect the Line AD, in H; and the Line D H, 

ing laid both ways from F, will give the Points K, and L, to which draw 
the Lines GL, GK; I ſay, the Angles L GD, K GD, are the Elevation: 
required for Hitting the Objeff, B. But Note, That if B, be below the Hori- 
20n, its Deſcent DC = DB, muſt be laid upon A, ſo as to have AC to 
AD+DC. Nite likewiſe, That if in Deſcents, DH, be greater than FD, 
=P K, fall below D, the Angle K GD, ſhall be the Depreſſion below 

orizon, | 

When I gave the preceding Solution of this Problem, viz. To Hit an Object v. 216. p. 6. 
dove or below the Horizontal Line, with he pany? Gann and laaſt Force, I r. An. 1695, 
was not aware, that the Elevation there t did conſtantly Biſef# the 
Angle between the Perpendicularand the Objett, as is Demonſtrated from the 
Difference and Sum of the Tangent and Sram of any Arch, being always 
equal to the Tangent and C Tangent of the half Complement thereof to a 
Quadrant. But having diſcover'd this, I think nothing can be more compen- 
dious, or bid fairer to compleat the Are of Gunnery, it being as eaſie to Shoot 
with a Mortar at any Object on demand, as if it were on the Level; neither 
is there need of any Computation, but only y laying the Gun, to paſs 
n the middle Line between the Zenith and the Object, and giving it its due 

. Nor is there any great need of Inſtruments for this purpoſe : For, if 

the of the Mortar be turn'd truly Square to the Bore of the Piece, as 


ooki Chath, doug Raiſe or 

Depreſs the Elevation Refle&ed on the 
| in ea at to 

Heculum, as is the Axis of the Chaſe of the Piece, will Bs the Angle 

between the and the Objekt, according as our Propofizion 


Val. 1. | Q Prop. XI. 


1. 172. p. 18. 


Fg, 172. 
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Prop. XI Prob. 3.] 4 Shit being made on im Inclined Plain, having the yy 
rizontal Diſtance f the Objeft it ſtrikes, with the Elevation of the Piece, an 
the Angle at the Gun between the Object and the Perpendicular, to find the great 


Horizontal Range of that Piece, laden with the ſame Charge; that is, half ile 
Latus Rectum of all the Parabolæ made with the ſame Impetus. 


Take half the Diſtance of the Object from the Nadir, and take the Diffe- 
rence of the given Elevation from that Half; the Verſed Sine of twice that 
Difference Subſtratt from the Verſed Sine of the Diſtance of the Object from 
the Zenith: Then ſhall the Difference of thoſe Verſed Sines be to the Sine of 
the Diſtance of the Objett from the Zenith, as the Horizontal Diſtance of the 
Object ſtruck. to the greateſt Horizontal Range at 45* 


b Prop. XII. Prob. 4. Having the greateſt Hirizontal Range of a Gun, the 
Horizontal Diſtance and Angle of Inclination of an Objef to the Perpendicular, ty 


find the two Elevations neceſſary to ſtrike that Object. 


-. Halve the Diſtance of the Object from the Nadir, this Half is always equal 
to the Half Sum of the two Elevations we ſeek. Then ſay; As the Greateſt 
Horizontal Range, is to the Horizontal Diſtance of the Object; ſo is the 
Sine of the Angle of Inclination, or Diſtance of the Object from the Perpen- 
dicular, to a 4th Proportional; which 4th being Subſtracted from the Vee 
Sine of the Diſtance of the Object from the Zenith, leaves the Verſed Sine of 
the Difference of the Elevations ſought ; which Elevations are therefore had, 
2 and Subſtracting that Half Difference to, and from, the aforeſaid 


Prop. XIII.] To determine the Force or Velocity of à Project, in every Point if 
the Curve it deſcribes. . 1000 * TVS « * 

To do this, we need no other. Pracognita, but only the Third Propoftion 
viz. That the Velocity of Falling Bodies, is double to that which in the ſame Time 
would have deſcribed the Space fallm by an Equable Motion: For the Veit 
of a Project is compounded of the conſtant equal Velocity of the imprelled 
Motion, and the Velocity of the Fall, under a given Angle, viz, The Com- 
plement of the Elevation: For inſtance, In the Time wherein a Project would 
Move from G to L, it Deſcends from L to X, and by the Third Propoſun 
has Acquired a Velocity, Which in that Time would have carried it by an Equs- 
ble Motion from L to Z, or twice the Deſcent L X; and drawing the 
Line G Z, I ſay the Velocity in the Point X, compounded of the Velxitis 
G L, and L Z, under the Angle G L. Z, is to the Velocity impreſſed in the 
Point G, as G is to GL; this follows from our Second Axiom; and by 
the 20h and 24ſt Prop. Lib. 1, Conic- Midorgii, & Q, Parallel and Equal io 


G Z, ſhall touch the Parabolu in the Point X. So that the Velocities in tit 


ſeveral Points, are as the Lengths of the Tangents to the Parabola in thol 
Points, intercepted between any two Diameters : And theſe again are 8 0 
Secauts of the Angles, which thoſe Tungents continued make with the Hor- 
zontal Line G B. From what is here laid down, may the comparative ** 
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of a Shot in any two Points of the Curve, be either Geometrically or Arith- 
netically diſcovered. 

Coroll.) From hence it follows, That the force of a Shot is always leaſt at V, 
or the Vertex of the Parabola, and that at equal Diſtances therefrom, as at T 
and X, G, and B, its force is always Equal, and that the leaſt Force in V, is 
to that in G and B, as Radius to the Secant of the Angle of Elevation, FG B. 

The Tenth Propofition contains a Problem, untouched by Torricellius, which 
is of the Greateſt uſe in Gunnery, and for the ſake of which this Diſccurſe 
was principally intended. It was firſt Solved by Mr. Andes ſon, in his Book 
of the Genuine Uſe and Effects of the Gun, Printed in the Year 1674. but 
his Solution required ſo much Calculation, that it put me upon Search, 
whether it might not be done more eaſily ; and thereupon in the Year 
1678. I found out the Rule I now publiſh, and from it the Geometrical 
Conſtruction - Since which time, there has a large Treatiſe of this Subject, 
Intitled, L Art de Jetter les Bumbes, been publiſhed in France by M. Blon- 
del, wherein he gives the Solutions of this Prcblem, by Meſſieurs Bout, Romer, 
and de la Hire; but none of them are the ſame with mine, or in my Opinion 
more eaſie. | 


It was formerly the Opinion of thoſe concerned in Artillery, That there =. 216. p. 68. 


was a certain Requiſite of Powder for each Gun, and that in Mortars, where 
their Diſtance was to be varied, it muſt be done by giving a greater or 
efſer Elevation to the Piece. But now our Latter Experience has taught us, 
That the ſame thing may be more Certainly and Readily performed, by In- 


creafing and Diminiſhing the Quantity of Powder, whether regard be had to the 


Execution to be done, or to the Charge of doing it. For when Bombs are 
Diſcharged with great Elevations of the Mortar, _ fall roo Perpendicular, 
and Bury themſelves too deep in the Ground, to do all that Damage they 
night, if they came more Qblique, and Broke upon or near the Surface of 
the Earth; which is a thing acknowledged by the Beſeged in all Towns, who 
Unpave their Streets to let the 'Bombs Bury themſelves, and thereby Rifle the 
force of their Splinters. A Second Convenience is, That at the Extream Ble- 
vation, the Gunner is not obliged to be 16 curious in the Direction of his 
Piet, but It will ſuffice to be within a Degree or two of the Truth; whereas 
in the other Method of Shooting, he ought to be very curious. But a Third 
ind no leſs conſiderable Advantage is, in the ſaving of the King's Powder, 
which in ſo great and ſo numerous Diſcharges, as we have lately ſeen, muſt 
needs amount to a conſiderable Value. And for Sea Mortars it is fearce 
badticable other wiſe to uſe them, where. the Agitmihn of the Sea continu- 
ally Changes the Direttmn of the Mar, and Would render the Shot very 
uncertain, where it not that they are placed about 45. Elevation, where ſe- 
reral Degrees above or under makes very little Difference in the Efect. 

I only remains by Good and Valid Experiments to be aſſured of the Force 
of Si- Hus ; How to make and conſerve it equal; And to know the Ef- 
e thereof in each Piere; that is, How far differing Charger will caſt the 
ame Shot out of it Which 75 onveniently de Engbave 


Qqqz' forward 


Bid. p. 70. 


* n on the out- 
to all Gunner, Who ſhatl from thence 


{7 


n. 179. P. 19. 


| 
| 
| 
| 
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; The Meofve of IX. 1. In order to compute the Refftaxce of the Air to all Projefts, I fr 
moved it; ing,) That (ſuppoſing other things equal) the Refiſtaxce is proportional to th 


n. 186. p. 8 


ward have occaſion to uſe that Piece : And where this Matter welt aſce- 
tained, it might be worth the while to make all Mortars of the like Diamete, 
as near as may be alike in Length of Chaſe, Weight, Chamber, and all other 
Circumſtances. | | 
Now the foregoing Rules would be Rigidly true, were it not for the Co- 
poſition of the Medium, whereby not only the Direct Impreſſed Motion is con- 
tinually Retarded, but likewiſe the Increaſe of the Velocity of the Fall, ſo 
that the Spaces deſcribed thereby, are not exactly as the Squares of the 
Times: But what this Oppoſition of the Air is, againſt ſeveral Veloctiz, 
Bulks, and Weights, is not ſo eaſy to determine. Tis certain, That the 
Weight of the Air to that of Water, is nearly as 1 to 800, whence the 
Weight thereof, to that of any Project is given; tis very likely, that to the 
ſame Velocity and Magnitude, but of Different Matter, the Oppoſition ſhould 
be reciprocally as the Weights of the Shot; as likewiſe that to Short of the 
ſame Velocity and Matter, but of Different Sizes, it ſhould be as the Dianete 
reciprocally : Whence generally the Oppoſition to Shot with the ſame Veln, 
but of differing Diameters, and Materials, ſhould be as their Specifick Gr 
vities into their Diameters reciprocally ; but whether the Oppoſition, to differ- 
ing Velocities of the ſame Shot, be as the Squares of thoſe Velcities, or as the 
Pelocities themſelves, or otherwiſe, is yet a harder Queſtion. However it be, 
*ris certain, That in large Shot of Metal, whoſe Weight many thouſand 
times ſurpaſles that of the Air, and whoſe Force is very great in Proportion 
to the Surface wherewith they preſs thereon, this Oppoſition is ſcarce Diſcernibh: 
For by ſeveral Experiments, made with all Care and Circumſpection with a 
Mortar-Piece, extraordinary well fixed to the Earth on purpoſe, which carried 
a Solid Braſs Shot of 4+ Inches Diameter, and of about 14 Pound weight, 
the Ranges above and below 45*. were found nearly equal; if there were 
any Difference, the under Ranges went rather the fartheſt, but thoſe Diffe- 
rences were uſually leſs than the Errors committed in Ordinary Practice, by 
the unequal 2 and dryneſs of the ſame Sort of Pouder, by the Uuft- 
neſs of the Shot to the Bore, and by the Looſeneſs of the Carriage. In 3 
ſmaller Braſs- Shot of about an Inch and half Diameter, caſt by a Cyoſ.- Bus, 
- which Ranged it at moſt about 400 Foot, the Force being much more equi 
than the Mortar-Piece, this Difference was found more curiouſly, and cor- 
ſtantly, and moſt evidently, the under Ranges outwent the upper. Fron 
which T ryals I conclude, That altho' in Small and * * Shot, che Oppoſin 
of the Air, ought and muſt be accounted for; yet in Shooting of Great aud 
Weighty Bombs, there need be very little or no Allowance ; and ſo theſe 
Rules may be put in Practice to all Intents and Purpoſes, as if this br 
ment were abſolutely removed. 27" 


Premiſe this Lemma (as the moſt Rational that doth occur, for wy firſt foot- 


Celerity. For in a double Celerity, there is to be removed (in the ſame time) 
twice as much Air (which is a double Anpediment;) in a. treble, thrice 8 
much; and fo in other Proportions. 2, Sup 
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Suppoſe woe then the Force Impreſſed (and conſequently the Celerity, if 
*. were no Reſſtance) as 1; the Refiſtance as r (which muſt be leſs than 
the Force, or elſe the Force would not prevail over the Impediment, to 
create a Motion.) And therefore the Effective Force at a firſt Moment, is to 
be reputed as 1 — 7: That is, ſo much as the Force Impreſſed, is more 


than the Inipediment or Refitance. 
z. Be it as 1 —r to 1, ſo i to m (which m is therefore greater than "* 


4 And therefore the ee Force (and conſequently the Celerity) as 
to a firſt Moment, is to be — of what ĩt would be, had ther been'wo 
Refiſtance. | | g 7 N R - 
5. This i the nan Force after ſuch fil Mikey and 
this remaining Force is (for the ſame Reaſon) to be proportionably abated 
x5 to a Second Moment : That is, we are to rake — thereof, that is, 


—— of the E eee RE 


of Time) | - — —; for u fourth —- . ; and ſo onward infinitely, 


F 44 Oh cal Times) is proporticaal t 
9 eee choſe Equal Times) are 


an tha 1 Rufes, 


7. This therefore is a — Pagans: 
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Aae, Ch. 95, Pup. 8. For (as 1 have elſewhere Demohſtrated) the 


e Aggregate of a Geometrical Proreſion is N =, (ſuppoſing v 


ws gre Tem, A ho lf, md R the Comme Matter) That is 


11 Nr Now in the preſent Caſe (ſuppoüng the Progrefoti 


Infinitely 
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re tina it 1 leaſt Term A, becomes Tnfinitely mal, or 0 
dee keen fe doth alſo Vaniſh and thereby the Aggregue ts 


comes = : "=o That is (as Will appear nee by R- 19 
VX 


v + * + xm V's act +4, Ge. . 2 7 - ; (fuppoling AY Pro- 


Breſlgg 40, begin e That! is, dividing a by R, that ſo the Pro 


E 
greſſion may begin at —— = 7 1 * 


i: @c;That is in our preſent Caſe (becauſe of V = 1, and R =") 
tat = A, That is ( putting u = m —1) 
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7 what it — have been, if there had been no Refiftance. 


9. This Infinite Progreſſion is firly expreſſed by an Ordinate in the Ex. 
toier Hy Hyper _—_ Parallel to one of 2 Aſymptotes ; * Mi ge ſeveral Members 
that, by,:t e 0 this,  Phoportjon, . As is 
there Bend nſtrate 25 a N For Pt ler SH; 925 H perbola between the 
Aſymptotes,,, A B, AF: And let , gare; DH pin Exterior Hyper 
"Gola, arallel. to A F).r repreſeht the Im preſſed Force 'undiminithed; or the 
Line to be deſcribed in fuck Time, by 4 | Cari anſwerable to fuch Undi 


Abd Fords "Antec *BY (4 Ihe Ordinate )-be-== thereof, wid 


therefo ing leſs than DATTas'beirig'equil to à part of ft) Will be fur 
cher E AF. Ia K Calich I put «pit of D be ſuch 
rt thereok, as is BS of DH. Now beeuſe' (45tis/ ell wn) all the 
Foe in the Erraot e ne Wee Equal 
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i Let ſuch Ordinare d b, or (Equalito:it in the 4 )AF, be fs | 
Dried in L. M, N. C. (by Perpendiculars cutting the oe iu in i, N 


1 ; Meet 
6c) as that FL UM, MN, be as * an 5 Ge. Tut js, ſo 
aiv, Decreaſing, as that each Antecedent be to its Glnlaqian, as I to 
A or as i to . r A + on e 4% 


11. This is done by taking AF, AL, AN, er. in ſuch Proportion. For, 
of Continual Proportionals the Differences are alſo Continually Proportional, 
and in the ſame Proportion. For let A, B, C, D, Oc. be ſuch Proportionals 
and a * ap, c, 0 That; is, A = a, Be 
C—D Sc, Oc. 

1 e C, D, a * Continyal, Proporziony!- 2 3nv\210 

hat 1s, 

And Dividing A — B:Br: BC: den O=D:Duw/Ge! |. 

That is, a: B:: b: C:: d: D:: r 


And Alternately; 4. 4. c. Tc: ; BG „ ** 7 G. bear * 
That Is, In Co nu roportioh, 85 8 KSL 
12. This bein, Fal IP tht 2028; ? 5. 2001 
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16. Benn l. LM, MN/&« 3 — =, . Tofinitely) 


mm 7 
Tenminazed at A ; rherefors (by Pup, 8.) their FA, or d ö 
the ſame Tine, 


is to DH, (fo much Length as would have Nan if tched in 
by ſuch impreſſed Force Undiminiſhed) as 1 to — —1=z. 
\ x7; If therefore we take; as 1 to , fo AF to DH; thils will repreſene 
os fn, to be Diſparched, in the ſlams Time, by fuch Undiminiſel 
Orce. HEE? I SV. 

| 18. And if ſuch DH, be ſuppoſed to be Divided 0 Bat Parts Inns 
ru—able (ami therefore Tofinitely ſinall;) ewe anſwer to thaſd (ﬆ many) Parts 

| Unequal in EA, or- h. 302 21&21b4a53 1104 (, 1 9-99 4 
1 9. But, what is the Broporton of r r wy or 2 — fvyn on it)of 1— 
to 15 * to m red b 7 6 
20. che Progreſlon be. not po ks Eee, 3: but End Carpal) 


at N, s Term be A MN: Then out of Nat + — 4 
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And thus as to the Line of Pesch, in which 7087 the Re 
the Motion is reputed Uniform; Pe Eq ente fi 


Times.” Confider we next the Line Deſcent. 


21. In the Deſcent of Heavy Bodies, it is 2 Moment 
of Time, —— G ee Gravity.to. what was before: 
each of n of the Air's Refi ance, to pro- 
y (from their ſeveral beginnings) th the ſucceeding Moments 
e Ere& Lines) ITII c. III &c II &. I er. and fo continu 
ſeth (in. „„ 
1, for the third 1 + 1 ＋ 1, and fo forth in Arithmeial 
are the Ordinates in a Triangle at Equal Diſtance, 
23. rac of the continual Increments of the Diameter, or of the 


dinates in the Exterior Paraboln, anſwering to the interior Ordinates, « 
Segments of the Tage, equally Increaſing ; As is known, and common) 
e 


241i 


( 485 ) 
24 If we take in the Conſideration: of the- 4ir's 
2 each of theſe Equal to Subſtitute a 
Gemetrical; in like manner (and for the . 


Projection. Fa. 
"= mn 

25. Hence ariſeth for the firſt Moment == for the [oy 
m 


228 


— =; for the chird —— + Ar e And fuchia 
" m 
therefore the Deſcent of a Heavy =o falling by its own Weight. The ſe- 
veral Impulſes of IND ſed Equal. 
26. That is, as FL, — Line of Deſcent, anſwering be. 
to FL, LM, MN, Oc. in the Nine of Proje&ion. 
27. Byt though the de the Lad? Projection, are like to 
each of thoſe many in the Line of Deſcent : It is not to be thence inferred, 


thar therefore —— in the one is equal to ——— in the other: But in the 


Line of Projection (ſuppoſe) I (ſuch a part of the Forced Impreiſed, 


and a Celerity anſwerable:) in the Line of Deſcens r SCochapare 


of the Impulſe of Gravity.) Pd =" 

28. Thoſe for the Line 7 Deſcent (of the fame Body) ate all equal gh 
to other : Becauſe g, (the new Impulſe of Gravity) i in cach Moment i is ſup- 
Wn ada Proportion of f to g (that is, of the F | 

ut what is the to g (that is, orce Im 
al, to the Impulſe of Gravity, in each Bod Ip Bonk 


30. This Proportion being found as to one Known Force; the ſame is 
ray wha now as 22 other Force (whoſe Proportion to this is given) in 
Uniform um. 

=o *r is being Known as to one Medium, the ſame is thence Known 
« to any other Mean, the Proportion ot: wiiew Baines 17 Gn 0" In 


32. If a Heavy Body be Projected e in a Perpendicular Line, i it 
Deſcends therefore at the rate — c—_— Las ey 


Force) Increaſed by — _ 5 he — + —+ 2 Tc 


* 4, the Impulſe ; . 5. and P, 
* 8 of City "(by Prop. 5 wad Þ 15) houſe bck Fore 
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33. If in a Perpendicular Projection Upwards; it Aſcends in the 
of the former, Abated by that of the latter. Becauſe here the T 
Gravity is contrary to the Force Impreſſed. N 
34 When therefore this latter (continually Increaſing) becomes Equal 
to that former (continually Decreaſing) it — ceaſeth to Aſcend; and 


doth thenceforth Deſcend at the rate wherein the latter continually Exceed; 
the former. 


35. In an Horizon or Oblique Projection: If to a Tangent whoſe 
Increments are as FL, L M, MN, Cc. that is, as © /, Cc. be fitted 
| | m 


Ondinates (at a given Angle) whoſe Increments are as FL, FM, FN, 6: 
that is, as — g, Cc. The Curve anſwering to the Compound of theſe 


Motions, is that wherein the Project is to move. 


36. This Curve (being hitherto without a Name) may be called Lisa 
ere the Line of Projects, or things Projected; which reſembles 2 
Parabo 1 7 | 2205 | 
37. The Celerity and Tendency, as to each Point of the Line, is deter- 
mined by a Tangent at that Point, a 
38. And that againſt which it makes the greateſt Stroak or Percuſſion, is 
that which (at that point) is at Right Angles to that Tangent. 
39. If the Projection (at pag. 96, N not infinitely Continued, but Ter- 
minate (ſuppoſe) at N, ſo that the laſt Term in the firſt Column or Series 
Ere&; be a; and conſequently in the ſecond, ma; in the third m4, C. 
uct, Series having one Term fewer than that before it:) then (for the 
A e Reaſons as at P. 20.) the Aggregates of the ſeveral Columns (or Ered 
Series) will be e, LOG, , and fo forth, till (che Mut 
nt OT ; 99301 1 774.87 1 17 71271 
ple of a becoming 19 the Progreſſion expire. Vo 
40. Now all the Abatements here, a, m a, m m a, &c. are the ſame with 
the Terms of the firſt Column taken'backward. For a is the laſt, m a the 


; 44, And the te of all the Numerators is ſo many times 1, a5! 
the Namder of Terms ( fappoſe t.) wanting the firſt Column; that i, 


e gp re, and this again divided by che common Dr 
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32. If therefore this be Added to a Projecting Force downward in a Per- 
pendicular, or Subducted from fuch Projecting Force upward; that is, to or 


from F. The Deſcent in the firſt Caſe, will be © 4 4 


* a 
1—1 4.2 g; and the Aſcent in the other caſe— *; Dll 
wy wes un. 
And in this latter Caſe, when the Ablative part becomes equal to the Poſitive 


part, the Aſcent is at the higheſt : And thenceforth (the Ablative part ex- 
ceeding the Poſitive) it will Deſcend. N 


43. In an Horizontal or Oblique Projection having taken A, in the 
„ | 


Line of Projection, and thence (at the Angle given) — = +4. inthe 


Line of Deſcent ; the Point in the Curve anſwering to theſe, is the place 
of the Project anſwering to that Moment. eee 3G CAR n 

44. 1 am aware of ſome Obje&ions to be made, whether to ſome Points 
of the Proceſs, or to ſome of the Suppoſitions. But I ſaw not well how to 
wave it, without making the Computation much more perplexed. And in 
a matter ſo Nice, and which muſt depend upon Phyſical Obſervations, *twill- 
be hard to attain ſuch Accuracy, as not to ſtand in need of ſome Allow- 
ances. | * 12 Den 3911313 e £12107 
45. Some what might have been further Added, to direct the iments. 
ſuggeſted at P. 19. and 29, But that may be done at Leiſure, after Peli- 
beration had, which way to attempt the Experiment. {10D 

46. The like is to be {aid of the different Reſiſtance which different Bo- 
dies may meet With in the Same Medium, according to their different Gravi- 
ties, (extenſively or intenſively conſidered) and their different Figures/and - 
Poſitions in Motion. Whereof hitherto we have taken no account; but ſup- 
poſed them, as to all theſe, to be Alike and.-Equal.  , © 

47- The Computation (in P. 39, 40, 41) may, if that be alfo deſired, be He. 176, :77. 
thus repreſented by Lines and Spaces, Abe \blatives a, m a, mM" a, Ce. 5 
(being the ſame with the firſt Column taken backward) are fitly repteſented - 
by the Segments of NF, (beginning at N) and therefore by Parallelograms 
on theſe Baſes, aſſuming the common Height of F h, or NQ The Aggre- 

of which is N h, or F Q, and ſo many times 1, by ſo many equal 


ces, on the ſame Baſes, between the ſame Parallels terminated at the Hy- 
perbola ; The Aggregate of which is h F N Q. From Whenice if weStbdua” 
che Aggregate of Ablatives F the remaining Trilinear 5 Qn, repro- 
NT SISIEN i a Co A ent "aw 
48. If to this of Nr, be joined a Projecting Force; which is to the | 
Impulſe of Gravity, as h K to bF, (be it greater, leſs; or equal) taken in 
the;ſame Line; the ſame Parallels determine Proportional Parallelograms, 


whoſe Aggregate is K Q. 
5 * Rrr2 49. And 


1 84630 

# And therefore, if this be a perpendicular Projecting downwards; then 
h K k n (the Sum of this with the former) repreſents the Deſcent. 

50. If it be a Perpendicular Upwards; then the difference of theſe two re. 

reſents the Motion: which ſo long as K Q is the greater, is Aſcendent : but 
\ ve when + Qn becomes greater; and it is then at the Higheſt when 
the ual. | 

4 I, If the Projection be not in the ſame Perpendicular, (but Horizontal 


ex Oblique) then K Q repreſents the Tangent of the Curve; and h Q, the 


Ordinates to that Tangent, at the given Angle 

52. But the Computation before given, I take to be of better uſe than this 
Repreſentation in Figure. Becauſe in ſuch Mathematical Enquires, I chuſe 
ro ſeperate (as much as may be) what purely concerns Proportions; and con- 
ſider it abſtractly from Lines or other matter wherewith it is incumbred. 

As to the N propoſed; Whether the Reſiſtance of the Medium does 
not always take off ſuch a Proportional part of the Force, Moving through 
it, as is the Specifick Gravity of the Medium to that of the Body Moved in 
it: (for if ſo, it will fave us the trouble of Obſervation.) I think this can by 
no means be admitted; For there be many other things of Conſideration here- 
in, beſide the Intenſive Gravity (or, as ſome call it, the Specifick Gravity) 
of the Medium. | | | 

A Vicious Medium ſhall more reſiſt than one more Fluid, though of like 
Intenfive e 4 | | 

And a ſharp Arrow ſhall bore its way more eaſily through the Medium 

than a blunt headed Bolt, though of equal Weight and like Intenſive Gra- 


| vity. q 


And the ſame Pyramid with the Point, than with the Baſe forward. 
And many other like Varieties, intended in my P. 46. 

But this I think may be admitted, namely, That Different Mediums, 
equally Liquid, (and other Circumſtances alike) do in fuch Proportion Reſiſt, 
as is their Intenſive Gravity. Becauſe there is, in ſuch Proportion, a Heavier 
Obje& 4 be Removed, by the ſame Force which is one of the thingstowhich 
P. 31. refers. 

nd again: The Heavier Proje& once in Motion, (being equally ſwift, 


| and all other Circumſtances alike) Moves through the ſame Medium in fuch 


Proportion more ſtrongly, as is its Intenfive Gravity: For now the Force is 
in ſuch Proportion greater, for the Removal of the ſame Reſiſtance. And this 


is part of what my P. 3o. Inſinuates. 
But, where there is a Complication of theſe Conſiderations one with 


another, and with many other. Circumſtances, whereof each is ſeverally to 


— Fan 


be conſidered; there muſt be reſpect had to all of them. 
X. I. 75 know how far a Gun ſboots Point Blank, (as they cab it) that is, ſo 


Feint Blank near the Level of the Cylinder of the Piece, that the Difference is either not diſcern 
Diſtance z, tbe ible, or not confider, able. | 5 | He 


On 


. 4 Fs . ; 
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Piece. 


fuld in the ground, ſo as the underſide, being Level with the Horizon, may 
juſtrouch the Viſual Line, that paſſeth from the Eye to the upperſide of the 
Mark, when the Eye is placed in the Line that paſſeth from it to the upper- 
ide of the Cylinder of the Gun; the Canvas being ſo broad and long, that if the 
Bulet paſs through it 2 or 3 Foot higher than the Level of the Mark, or of 
either hand, the Hole it makes may make it known, how much it Flieth high- 
er than the Level of that place. If the Bullet falls Lower than the Mark, and 
touch not the Canvas, the Gun may be the next time raiſed a little, and ſo on 
till the Bullet Hit the Mark, or as High as it. If it fall as high as the Mark 
and Cut the Canvas, the Mark and Canvas may be brought nearer the Gun: 
But if it fall as high as the Mark and do not Cut the Canvas, the Mark may 
be removed ho ee and greater Diſtances. 


If this way 
piece, as High as conveniently may be above the Level, and the 


Diſtance of an Object, to be Shot at, being known, and other neceſſary 


with great Confidence undertake to Hit the Mark, be the Diſtance what 
it will, ſo it exceed not the reach of the Gun. N 

2. To know what Quantity of Powder is the juſt Charge of any Piece, ſo as it 
maketh the fartheſt Shot, and Fires totally. | IT PEI 10 

1. Raiſe the Gun to a mean Random, as of 20% or 255, and Shoot with 
the ordinary Charge of Powder, in ſome convenient Ground where the Fall 
of the Bullet may be eaſily ſeen, and having made'a Shot, meaſure the Di- 
5 between the Hole made by the Bullet and the Muzzle of: 

2. Then inſtead of a Full Charge of Powder uſed in the firſt Shot, take 
wen or ſome ſuch Proportion, for the next Trial, doing all things elſe 
43 before, | 

3. For a third, fourth, or more Trials, diminiſh till the of: 
Pruder, by +4 at a Time, till the Shot be conſiderably ſhorter than at fi 

4 Then take r more than the firſt Charge, and do all things elſe as be- 
fore, and ſo continued more Trials, increaſing ſtill the Quantity of Pouder in 
the ſame Proportion new bend, w ay whey Increaſe of the Charge. 
does not 3 Piece further: Only Over - charge not ſo far as to 

t | WIPE | 

5. Three or more Shot are to be made with every different Charge, andat 
erery ſeveral Trial, that the Certainty may the better appear. | 

6. The firſt Shot being Meatured and the reſt may all be Mea= 
lurd. from it, or from one another to ſave Labour. | 


Then between the Gun and the Mark at convenient Diſtances, place 2. 26. P. 43 


ices of Canvas, Sheets of Paper paſted together, or the like, upon ſtakes June 


Experiment be made for further Diſtances and Naiſings of the 
iſtances 
meaſured, and then all Randoms above theſe likewiſe tried and meaſured, the 


Cautions, beneath ro be mentioned, carefully obſerved, = Gunners may 


1667. 
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The Gun is to be Pointed, Placed and Ordered, every time in r 
155 ſame Place and Poſition, aiming ſtill at the ſame Marl, in one and 


: : or Pointing ſt 
at the ſame Line or Azimuth; that ſo all the Shot may fall in the = 


Line as near as is Poſſible. | 
8. The Powder (which ought to be all of the ſame Goodneſs) muſt beex- 
actly Weighed every time the Piece is Charged, leſt it having been Weighed 


long before, the Weight may be altered; though Experiment may be made 
with Cartridges and without. Fa, 
9. The Powder and Bullet is to be Ramed home e 


uall at every Shot 
though the Looſer the Powder lie, it Fire the bins. 4 ry dhot; 


10. When the right Charge of a Piece is found, that makes the fartheſt 
Shox in the Ordinary and Plain way of Charging, M. de 'Sons's Contrivance of 
a Midge may be tried, to make it Shoot farther ; Which is a piece of Board, 
ſo long, as wy thruſt home to the Breech of the Piece at one End, the o- 
ther may reach farther out than the outſide of the Bullet being Rammed up 
to its place; broad about an Inch, and thin fo far as the Wudd before the 
Bullet reaches on the outſide; there it is to have a Shoulder, from which for- 
ward to the end, it is to be cut a-ſlope, like a Midge, being of ſuch thick- 
neſs, as that at the place, where the Center of the Bullet is to be, it may 
make it ſtick ſo faſt, that the Powder finding mote Reſi ſtance, may ar 
length Drive it out with the greater Violence. n 

11. Another of this Nature is a Moden Tampion, like a piece of a Cylin- 
der, big enough to fill the hollow Cylinder of the Gun, the length ſomewhat 
more than the Diameter of it, and Holſow'd towards the Bullet, ſo as to fit 
it; and either Flat or (which is better) Hollow likewiſe towards the Prwdr, 
and ſerving inſtead of add. Theſe, and ſuch others, will probably rend- 
er the Effect of the Powder greater, than otherwiſe it would be: But Cate 
muſt be had that they . do not endanger the Piece. SS 

12. The Strength of the Powder muſt be examin'd by a Powder Trier, that 
raiſeth a Weight, ſuch an one as hath been contrived by Mr. Hook. 

13. The ſame Bullet is to be made uſe of, if it can be had, till the Figure 
of it be Marred ; otherwiſe another as near of the ſame Size, Shape and 
Weight, as is poſſible. 09 | 

14. Obſerve the Strength and Poſition of the Wind, and at what Azimuth 
the Mark ſtands from the Gun at every time of Shooting: And take preciſe 
notice hat effect it hath upon the Bulla in carrying it further, in hindring, 
or turning it aſide. 5 52 s A 

15. Note the Figure, Dimenſions, and Weight of the Gun, Carriage, and 
Wheels; and Record every thing exactly in a Book, as alſo every Accident 
and Obſervation. Dao O YET 75 Töne n . 

16. After all other Experiments are made, every Piece may be T ried witl 
the Right Charge of Powger, laying every time more and more Weight uf 
on the Carriage; and at laſt Fixing the Gur ſo, as it may not Recoil at al 
obſerving every time how far the Buller goes, and how much leſs Pod 
than the full Charge will ſerve. to Shoot the Bulla, when the. Piæe is Fin, 
as far as the whole Charge does, when it Recoils freely. The 

j 5 17. 
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17. The Right Charge found, the beſt Random is to be ſought, by Trying 
41 Randoms, by Ss at a time. i 6 

z. To know what Gun ſhoots fartheſt. | 

1. A Gun to be prepared of Culverine-Boye (as being held the beſt for 
chooting Far) but much Longer (double the ordinary Length may do well) 
and without any Ring about the Muzzle, is to be placed as in the former 
Experiments, and Charged with the Ordinary Charge of a Culverine, or rather 
«ith that Quantity, which by the former Experiments ſhall be found the beſt; 
and being Shot, the fall of the Bullet is to be Mark'd, and Diſtance Meaſured. 

2. Then Try Leſs, and More Powder in her, as before 

;. Then Cut off two Inches of the Muzzle with a Saw, and Place the 
Pieces ſo cut off in the Carriage, or their Weight of Lead in a convenient 
Figure, that the Recoil may ſtill be the ſame ; and try as before, doing every 
thing in the ſame manner: And ſo cut off ſtill for new Trials, till the Shot 
begin to fall ſhorter than before, 1 | 

4. The ſame may be done with Guns of Different Bores.-. 


2. Mar. 18. 1651. At 200 Yards Diſtance from the Platform for great £* 
Ordinance at H/ookvich, there were raiſed three Butts, one behind another: of ; 


The Space between the firſt and ſecond Butt was 14 Yards, between the 2 


ſecond and the third, eight. The Thickneſs of each Butt was 19 Inches, 
whereof 13 was of Beams of Maſſey Oak faſtened into the Ground, and fer 
ſo cloſe that they touched each other: On each fide where Planks of Oak, 3 
Inches a piece in Thickneſs and theſe were n on both 
Sides with Iron Bolts, and ſtrong Pins of Wood; and on the Back, at the 
ends, and on the middle, there were 3 Braces of Elm, a Foot in Breadth, and 
Inches in Thickneſs, s. n 5 

The firſt Experiment was with an Jon Demy-Cannon, having a Cylinder Bore, 
of 3500 lib. Weight, the "at, 2 lib. of Tron, the Poder 10 lib. which 
Pierced through the two Firſt Butt, and ſtuck in the third, ſo as the Ball 
was almoſt quite within, but the Timber not ſhivered (ſmall) nor ſcarce 
Split. The Butts being touched by me, felt not warm; the like Execution 
was done, when it was Charged with 9 Ib. as alſo when with 8 lib. of 


xperiment was with an Vom Deniy-Camion, having a Taper 
3600 lib. in Weight, and 4 Inches longer than the former, 
the Fon Bullet 3 2 lib. and the Powder 7 lib. which in three Trials ſeemed to 
haye the ſame Force with the Firſt. One of the Sbots piercing through the 


it, but by the yielding of it, the Bullet glanced aſide off the third Butt, and 
entered into the Earth. © © Sd. e 3-264; 
The third Experiment was with a whole Culverine in Braſs, of 5300 kb. 

in Weight, 11 Foot one Inch in Length, with a Taper Bore; the fron Bullet was 
18. kb. in Weight ; the Powder in the firſt Trial 10 lib. in the ſecond 9 A. 
in the — 8 5 did rh — 
through the two Fi Entering gently into the Third, which t 

two did touch, but not Enter. 41 The 


ſecond Butt, and Lighting near the Edge of the middle * Bure of Elm, Tore Frace, 


Fe 3 3 ( 496 } | 5 | 
"Amſterdam for the French, with this Mark, 3 580, being 10 Foot Long, and 
not very Thick in the Breech; the firſt Shot with 9 lib. of Powder, 18 li of 
Bullet-Iron, paſt through the three Buris and entered one Foot into the Ground: 
it paſſed by the Joints of the Timber, two Planks having been beat doun 
before. The ſecond Shot with 8 7b. Powder, paſſed through two Barts and 
Grazed between them. The third with 8 5b. paſt T'wo Butts, and 7 Inches 
into the Third, but the Firſt Butt was much Battered before, where it Entered 
The Fourth Shot paſſed, with 8 lib. of Powder, two Butts, and in both 
How through the midſt of a Maſſey-ſtrong Beam (below) that had not been 
ttered. =. | 
The Fifth Experiment was with an Von Demy-Culverine, having 9 li 
Bult in Hon, and 4 lib. Powder ; this paſt one Butt (which was Torn be- 
fore) and Entered the ſecond. 
This 2 Culverine was Shot 8 Times, as faſt as they could Charge it with 
Powder, and the fron-Bullet, and yet was but ſcarce Lukewarm at the Bree, 
2 a little more in the Midſt, moſt at the Muzzle, and this laſt ſcarce ſo Hot 2s 
my Hand, and yet the Gunners in Charging her, wet not at all the Soy, or 


Spunge. - 4] Ly. 2913. i217; | | 

The Sixth Experiment was with a Braſs Demy-Culverine, the Breech of 
her was 13 Inches 4, the Mouth 95. The Firſt Shot, with 4 lib. of Powde, 
9 lib. Iron-Bullet, paſt two Butts: The Second Shot with 3 lib. of Powe, 
paſt almoſt two Burt: This proyed to be the beſt Shot, becauſe the Timbers 
were the ot Banos ana Ef DN I TH 


Shooting by the XI. Whereas ordinary ind Guns do their Effect by the Compreſſion of the 
. 4% %% Air: Ottho Ghericke hath found a new ſort that Shoots by Rarefattion ; and 
Dr, Papin. he hath publiſhed that Device at large in his Book about Preumatick Expe- 
Ge 179. N. 21. iments. I have Contrived anther which I take to be Better. 

Fig. 178. K A, is a Pipe, very Equal from one end to the other. 

Jan, An. 1686. BB, a {mall Pipe Soder d in a Hole near the end of the Pipe A A, and ap- 
ply'd to the Plate of the Pneumatick Engine. | 
1 Some kind of Stool, to bear up the Hinder part of the Pipe 
D, A Piece of Lead fitted to the Bore of the Pe A A. *L | 
The Pipe A A, is to be Shut at both Ends by Valves outwardly applied, 
and ſo the ſaid Pipe A A, though never ſo Big, may be Exhauſted of Air by 
means of the Preumatick Engize : Which done, the Vakve towards D muſt 

be ſuddenly opened, ſo that the whole Preſſure of the Armoſphere — 
upon the Lead D, may drive it along the Pipe A A, with ſuch a Sw! 
that it will be able to carry it to a great Diſtance: And becauſe ſuch « 
Fulve Shutting a great Hole, would prove very difficult to be Opened, when 
the Pipe A A, is of a great Bore, the 1 eg towards D, may be leſt much 
ſmaller than the Pipe; 1 the Air being ſo great, that even 


r ty ſmall Ape Bans M5 VO eſſed the Lead P, as freely almoſt u 
. q the whole: ” 4 4 . , * > fo 1 A. s » 11 CG 7 f 0 } ; 
St P > : Ire | V g | SF &Y 4 * - 1 2 41271 n 4-11 4 73 : | ry ; 
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Having prepared a Barrel carrying a Lead of two Ounces, the Experiment 

Was . Royal See and the Effect was found very Conſide - 

able, the Force being little leſs than that of the Vinu- Gun by Compreſſion ; 

| the ſame Experiment being afterwards repeated with a Longer Barrel, twas 

found that the Length in this way of Shooting was very little, if any Ad- 
Yantage. | 

XII. My Way of Computing the Velocity of the Air (which I think is bet- n 

ter than the Trial made by the Roy al Academy at Paris) is Grounded upon this Air Rhe, fte 

aſarical Principle, That Liquors have a Strength to Aſcend as High as their gege- 
Hurce is; and although the Refſtance of the Medium does always hinder Jet: ty Dr. vapin. 
{Eau in the Open Air from reaching quite ſo High, nevertheleſs the Liquor Ga. 47 2 
it its firſt Spouting out, hath the neceſſary Swiftneſs to come to that Height. 


Prop. I.] From this Principle may be eaſily deduced this Propoſition, 
That, of two di Liquors driven by the ſame Preſſure, that which is in Specie 
Lighter muſt aſcend Higher than that which is heavier, and their Heights will be 
Reciprocally in the ſame Reaſon as their Specifick Gravities are. 
Prop. II.] From the foregoing Propofition another may eaſily be Deduced, 
viz. That, of Differing Liquors bearing the ſame Preſſure, thoſe that are Lighter 
in Hecie muſt acquire a greater Swiftneſs, and their Differing Velocities are to one 
awther * as the Roots of the Specifick Gravities of the ſaid Liquors. * Reciprocally, 
For we have ſeen, Prop. I. That the Heights to be Attained are? in the. nen 
ſame Reaſon as the Specifick Gravities ; Now Galilem, Hugeniis, and others, l 
have Demonſtrated, That the Velocities of Bodies are to one another, as the 
| Syuare Roots of the Heights to which they may Aſcend : And ſo inthis Occa- 
hon they are alſo * as the Roots of the Specifick Gravities. © | * Reciproca!ly, 
| If therefore we would know what is the Velocity of the Air being driven 
by any Degree of Preſſure whatſoever, we ought but to find what would be 
the Velocity of Vater under the ſame Preſſure : And then take the Square Roots 
of the Seri fick Gravities of theſe two Liquors ; becauſe as much as the 
„be Rove of the Specifick Gravity of Mater doth exceed the Square Root of 
the Heciſck Gravity of the Air; ſo much in Proportion will the Velocity of 
Ar Exceed the Velocity of Mater. For Example; when I would Compute 
vhat ſhould be the Swiſineſ of a Bullet ſhot by my Pneumatick Engine, 1 
ſhould at firſt Compute what was the Velocity of the Air itſelf that drove the 
Bullet: I did therefore take notice, That in this Occaſion the Air bears a 
kreſſure much about the ſame as that of Y/ater when its Spring is 32 Foot 
High. Now ſuch J/ater would ſpout out with a ſufficient Velocity to aſcend 32 
Foot Perpendicular,and therefore according to the Rules and Gbſervationsof 
Galtleus, Haley, and others, ſuch Water hath the Velocity of 45 Foot in a . 
It remains therefore but to know the Proportion of the Gravity of 
the Air to that of Mater: And we have found it not to be always the ſame; 
becauſe the Height, the Heat, and the Moiſture, of the Atme ſphere, are Va- 
nable: Nevertheleſs, we may ſay in general, That the Reaſon between the 
6 ith 6 about 840 to 1. Taking 2 
vo ir 
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their Square Roots as I have ſaid above, which Rows are 29 and 1, we may 
conclude that the Velocity of Air muſt Exceed that of Water, by 29 Times: 
And ſo multiplying 45, the Velocity of Water, by 29, we ſhall find, that the 
Velocity of Air driven by .the whole Preſſure of the Atmoſphere, is about 
1305 Foot in a Second, : 


Wind produces XIII. In the Braſs-Works at Tivoli, the Waters Blows the Fire, not by 
— = of Moving the Belows, but by affording the Wind. Thus: A, is the Rwy. 
Dr, Wal. Pope, B, the Fall of it. C, the Tube into which it Falls. L G, a Pipe. G, the Ori- 
7 27g. 129. ice of the Pipe, or Noſe of the Bellows. GK, the Hearth. E, a Hole in the 
Apr. An. 1665. Pipe. F, a Stopper to that Hole. D, a place Under - ground, by which the 
| Water runs away. Stopping the Hole E, there is a perpetual ſtrong Wind, 
iſſuing forth at G: and G being ſtopt, the Viud comes out ſo Vehemently 

at E, that itwill, I believe, make a Bal play, like that at Freſcati. 
Tre ft Form XIV. Whatever Men may imagine concerning Horizontal Sails, ] doubt 
for « Mull; by there never will be found a better, and more Advantageous way, for receir- 
Phil. coy, ing the Strength of the Hind, or Motion of the Air, than Perpendicular Vans 
. made of a True Form, ſo as every part thereof may draw alike. But be 
" cauſe I find divers have of late attempted Horizontal Vanes for Mills, I ſhall 
explain a Way of making Horizontal Funes capable of Performing the Mi 

that is Poſſible with Vanes of equal Extenſion. 

The Invention is founded upon the ſame Principle with that of the Sailing 
of Ships, and other Veſſels upon the Sea; namely, Upon Diſpoſing and Or- 
dering of the Vane or Sail ſo, as to ſtand in the beſt Poſture tis poſſible to 
Move the Arms of the Mill, or the Body of the Ship, in that Way it is to be Med, 
by the Force of the Wind Blowing thus or thus againſt them. 

The Firſt Principle then common to both, is, that the Vans or Sail be as 
near as tis poſſible, a perfect Plain and Smooth b without any Belly- 
ing, Bunting, or Curvity in the Superficies thereof, upon which the Moti- 
on or Force of the Wind is Impreſſed. | 

| Secondly, That the Air may have as many Paſſages between the parts of 
the Vane or Sail as may be, that the Moved Air may come to it as freely as 
may be, without being Intercepted by a Sagnant Air before it, to Impede 
or Divert its Force. | | 

Thirdly, That the Plain of the Vane or Sail be put in the Middle Inclinatr 
on, between the Way of the Wind and the Hay of the Am, or that of the 
Body of the Ship. 

Ihe Contrivance itſelf is This. | : 

ig. 180, Let A B, ſignifie the Stream or Current of the Air or Mind, Moving 
from A to B, and let C repreſent the Center of the Axis or Spindle, ſtand- 

ing Perpendicular to the Hirizoz, upon which, at the Top, is fixed at Right 

Angles, the piece D M, making the two Arms C D, and C H, upon tie 
Ends of which the Vans: M N, are Moved on Sindles; ſo as that the Plan 
of the Vue doth always paſs through the Point D: I ſay, theſe Vans © 
erdered, ſhall be always placed in the molt Aduamageumi Poſtre OS 


r 
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the Amt round % the ſaid Spindle, whoſe Center is C, in the Order of 
DEFGHIKELD. | 5 5 
t, For the Vanes placed at D and H, I ſay, They are ſet in the moſt 
Advantageons Poſture poſſible, in thoſe two Points: For Firſt, the Vane MN 
at D being to move Directly againſt the Vind, the moſt Advantageom Poſture 
is to turn its edge directly againſt the Mind, and thereby to give the leaſt 

fiance poſſible that being the only Point in which the Yaze fappoſed only 
a Superficies, Draws not. And Secondly, For the Vane MN placed at H, it 


ſlandeth the moſt Advantageouſly, becauſe its Motion o_ directly from or 


before the Vind, it ſtandeth full Croſs, or oppoſed to the Motion thereof 
Secondly, The Vanes at E, F, G, and I, K L, ſtand the moſt Advantageouſiy, 
becauſe they Divide the Angle, between the Way of the Wind, and that of 
the Arms in thoſe Points into two equal Parts and conſequently the Wind 
Impreſſeth the Greateſt Force in the moſt Direct Way: For it is eaſy to be 
Demonſtrated, That the Force Impreſſed on the Vane by the Mind, is Per- 
pendicular to the Surface, and conſequently that the Obliquity of the Force 


to the Way of the Arms, Increaſed by the Vaues ſtanding more full againſt 


the Mud, will have a leſs Proportion of Power to promote the Motion 
thereof, than in the Poſture here Ser. And ſuppoſing the Vanes ſer Sharper 
to the Wind, the Diminution of the Force — o by the Wind on its 
Surface, will be greater than the Augmentation of its Power, by being moy- 
ed more Directly to the Tay of the Arms. This is eaſy enough to be Geo- 
metrically Demonſtrated. N 

The Vane may be ſo ordered, as always to Stand in this Poſture by a great 
many ways: I ſhall only Inſtance in One, not the beſt for Practice, but the 
moſt Eaſy to be underſtood and Demonſtrated. _ we? 

Let the Vane be equally Expanded on each fide of its Axis, by which the 
Preſſure on the extreams of it are always Counterpoiſed, then Faſten upon 
the Lower end thereof a Wheel, which may be in Diameter about © of the 
Length of the Arms from Hole to Hole; then Fix a Wheel upon the Frame 
in which the Spindle of the Arms do Move, that ſhall be of half the Diame- 
ter with the former, and to contain half the number of Teeth, Then by 
a third ſmall Wheel, Fixed under the Arms, of a convenient Bigneſs. Com- 
municate the Motion of the One to the Other ; for by this means each 
Vue being ſo provided, they will, being once ſet Right, always continue 
to be moved and Diſpoſed in the true Poſture defired. 


Fig, 181. 


This Contrivance will not only be Uſeful for all manner of common Wind- 4n Account of 
Mule, but alſo for Water- Milli in Rivers, where there can no Dam be made, 9. , 
as may alſo the Perpendicular V/axes of other Milli, neither of which has been 7. cl. 
ſo much, as Hinted by any Perſon whatſoever that I have hitherto heard o. “ 


XV. 1. The Art of Fling hath been in all Ages Attempted by many, particu- 
larly in the Times of our famous Fryar Roger Bacon, who lived about 500 Years 
fince. He was Believed a Magician or Congurer, and to have A what 
was related of him, by the help of Diabolical Magick, but from the peruſal 
a ſereral of his excellent Yorks yon I eſteem him no ſuch * 

| 2 ; 


ner. 


( 500 ) 


I rather find him to have been a good Mathematician, a knowing Mechang 


a rare Chymiſt, and a moſt Accompliſhed Experimental Philoſopher, which was 
a Miracle for that Dark Age. This Man affirms the Art of Flying Poſſible 
and that He himſelf knew how to make an Engine, in which a 
might be able to carry himſelf through the Air like a Bird. 
that there was then another Perſon who had actually Tryed it with good 
Succeſs. We have not wanted Later Inſtances in England, of ſeveral In 
nious Men, who have employed their Wits and Time about this 
Particularly, I have been credibly informed, That one Mr. Gaſcoigne did 
40 Years ſince Try it with good Effect; tho' he ſince Dying, the 


about 


Thing alſo Dyed with him. And even now, there are nor Wanting fome in 
England, who affirm themſelves able to do it, and that they have proved as 


much by Experiment. We have little or no account of the Ways they have 


taken to Effect their Deſigns; But we may conclude them Defective 
in ſomewhat or other, ſince we do not find them brought into Commun 


Uſe. 
2. The Sieur Beſnier, a Smith of Sable in the County of Maine, hath-In- 
vented an Engine for Flying. It conſiſts of two Poles or Rods, which have 


at Each End of them an oblong Chaſſie of Taffety, which Chaſſie Folds from 


above Downwards, as the frame of a folding Window Chaſſie. He fits theſe 


* Poles upon his Shoulders, ſo that two of the Chaſſies may be before him, and 


the other two behind him. The Order of Ming them is thus: When the 
Right Hand Strikes down the Right Wing before, A, the Left Leg by means of 
the String E, Pulls downwards the Left Ving behind, B; then immediately 


after, the Left Hand Moves or Strikes downwards the Left Ving before, C, 


i} 
* 2 


and at the ſame time the Right Foot, by the String F, Moves or Pulls down 
the Right Ving behind D; and ſo. ſucceſſively, or Alternately, the Diago- 
nally 1 Wings always Moving downwards, or Striking the Air 

ether. | 

3. 1. P. Franceſco Lana in his Prodromo, finding by an Experiment, That 
the Weight of the Air is , part of the Weight of a like quantity of Mate, 
he concludes certainly, That if we could make a Veſſel of Glaſs or other 
Matter that might Weigh leſs than the Air that is in it, and ſhould draw 
out all it's Air, this Veſſel would be Lighter in Specie than Air itſelf, and 
therefore' would Swim in it and Aſcend on High. This He fuppoſes may be 


done, by making a Round Veſſel of Thin Plate Brafs, 8 3 Ounces 


in a Square Foot) of the Diameter of 14 Foot. For the Surface o 
will be 616 Square Feet, andthe Braſs will Weigh no more than 1848 Ounces; 


the Veſſel 


| Whereas the Content will be 14375 Cub. Feet, and that Quantity of Air will 


' . 


? 
. 


Weigh 2155+ Ounces : So that that Air being evacuated, the Veſſel will 
be 30% Ounces Lighter than Air, and therefore will not only Aſcend into 


the Air, but alſo carry up with it a Weight of 307 Ounces. And thus 


by Encreaſing the Bulk of the Veſſel, without encreaſing the Thickneſs of 


* 
1 


the Plates of Braſs, he ſuppoſes a kind of Ship may be made, to Swim 
in the Air, and to carry two or three Men in it. 


Man Sitting, 
And affi rms, 


Defign. 


2. The 
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2. The Fallacy of the Author's Realoning lies in this; He ſuppoſes Copper of 
3 Ounces in a Foot Square to be of ſufficient Thickneſs to Res. the cir 
of the Air in a Globe of 14 Foot Diameter, nay of any Dimenfion. But in this 
ve can nowWiſe Aſſent to him: For the Preſſure from without Inwards, tho 
it be always the ſame upon Equal Surfaces, yet upon Unequal Surfaces the 
Caſe is quite otherways, for there the Preſſure will be found, not the ſame, 
but to Encreaſe always in the ſame Proportion with the Surface, and thence 
conſequently the Thickneſs of his Copper, or any Metal or Material, which he 
ſhalf make uſe of, muſt Thcreaſe in the ſame Proportion, with the Diameter 
of the Sphere, and conſequently the Weight of his Copper muſt always Increaſe 
in the ſame Proportion at leaſt to the Solidity of his Sphere; ſo that by his 
Augmenting the Quantity of his Sphere, he has no manner of Advantage of 
making it proportionably Lighter than the Air, and proportionably Strong, 
but the contrary : For it is manifeſt, That a Bigger Sphere ſo made of any 
Matter we yet know, has leſs Power of Reſiſting the ſame Preſſure of the 
Air than a Leſs, becauſe of Finite Refiſtance of Xfarter to Preſlure, there 


being ſome degree of Preſſure that will Cruſh. every Body. 


Shown TapraBl- 
abl 9 
I 


Ibid, p. 27, 


pe 
Fourths of a Circle, that ſucceſſively Reſt 2 two Arches or Bows of Jul An. 1678. 


the Ropes turn. | 
The Clapper is ſupported between two Pillars, with a Rope double twiſted, 


which occafions it to make a kind of Spring, and cauſes it naturally to give 

forwards to Beat the Cloth. | 12 | 
L M, is one of the Arms which Paſſes 5 into the Canal or Pipe NN, 
ſupported by four Pillars of Wood OO O O. The Motion of it proceeds 
from the following Parts. PQ, is a Eaſcule, which, though unequally di- 
vided by its Supporter R, is yet i» Aquilibrio, the End PR being made to 

weigh exactly as much as R & „ | 
At the Extremity of this Baſcule is ty'd a Cord which paſſes * the 
Pully S, and terminates at the Extremity of the Arm, where it is faſtened, 
to a little Bow M. At the other Extremity of the ſame Arm, that is to ſay, 
towards L, is alſo faſtened underneath, a Cord which paſſes through the 

Pulley T, and which carries the Weight V. ; 
At the ſame end of the Arm is added a little Niche Z, about the bigneſs of 
half the Shuttle : Then over a little Bar XY, which paſſes a-thwart the — 
* | Thero 


(502) 
there are two other little Pieces of Wood, haying at the end of 
Teeth, which enter into the Niche Z, 5 them two 


| through two Holes which 
of the one ſide and Yother. | | Ich are there, 
To the Endsof theſe little pieces of Wood, there is a little Bow of Whale- 


bone or Steel, which keeps the two Ends aſunder 


| : and forces the Teeth, 
which are at the other end, to enter into the Vic 


; | he, before the ſaid pieces 
can themſelves. At the points 1 1, are two Ropes that paſs thro 


N z the 
Pullies 2 2, faſtened to the Pillars, 03 0 Þ and have each of wy phe 
Weight at the end big enough to keep it fro 


m pa through a little Bo 
which is under each Pulley. paſſing through a little Boy! 


This Arm thus diſpoſed, goes and comes in the Hole NN, in the 2 Ih 


ing manner. One Tooth of the Serpent, already deſcribed, ſtrikes upon the 
Extremity of the Baſcule PQ and fo cauſes the End Q to Riſe up, which 
2 the Cord faſtened to the Point Q, makes the Am LM, to Advance 
forward. But when afterwards the Tooth of the Serpent is come forth again, 
then the Weight V, tied to the other End of the ſame Arm, by a Cord that 
paſſes through the Pulley T, forces the ſaid Am by its own Weight to Re- 
turn again. n N IP | 

When the Am LM is in its ordinary place, the two little pieces of Wood 
into which enters the Bar X I, encloſe the Shurtle by means of the Wale- 
bone Spring. But when the ſaid Arm approaches the other oppoſite Am, 
then the Cords tied to the Points 1 1,being a little to ſhort, and the Weight 
which is at the end of them not beingable to paſs through, the Spring gives 
way a little, and ſo the Shuttle is no longer encloſed by the Arm which car- 
ries it, but is wholly received and graſp'd by the other ; which likewiſe in 
its Turn, delivers it back again in the ſame manner. 3 

The Motion of the whole Machine is made at the rate as you Move the 

andle of the Serpent, for then the Arms cauſe the Threads to open, 
immediately one of the Arms begins to ſlide in towards the oppoſite Arm, 
to which it carries the Shuttle and Retires, immediately: At the ſame time, 
one of the Quarters of a Circle, which held the Clapper, Elevated, forſakes 


it, and leaves it for to flap, and then the * Quarter of a Circle Ele- 
vating itſelf, the other Elbow changes the Threads, and the other Am Re- 


tires, and ſo ſucceſſively. 

The Advantages of this Engine are theſe. 1. One M will ſet 10 or 1: 
of theſe Looms at Work. 2. You may make the Cloth of what Breadth you 
pleaſe. 3. There will be fewer Knots in the Cloth, ſince the Threads wil 
not break ſo faſt as in other Looms, becauſe the Shuttle that breaks the great: 
eſt Part, can never touch them. In ſhort, The Mort will be carried on 
Quicker und at leſs Charge, in regard that inſtead of ſeveral Work-Folks 
Which are required in making very large Cloths, One Boy will ſerve to tie 


the Threads at the ſeveral Looms as faſt as they break and to order the (ui 
about the Shuttle. = 


XVII. ! 


(303 
YVIL. 1 Order'd a Made! of a part of a Nggen to be mude confil ting of Advantages 
four Wheels, two. Ares, and a Board nailed upon the Axes. The Lefſer Wheels — be 
were 4 Inches high, and the Bigger Wheels 53 Inches high, viz. r of the « Member of 
Ordinary height of the J/heels of a Wagon : The Weight of the Model was dee 0 
almoſt 15 lib. 1 had alſo two other Wheels made 55 Inches high to be put "- 157. p. 856. 
on inſtead of the Leſſer. The Middle of the two Axes where 67 Inches“ 1432 
aſunder. All the heels Turned very eaſily upon the Aves. 
A piece of Lead 50+ lib. r th was laid upon the Model, ſo forward, 
that the Leſſer Wheels ſeemed to bear above + parts of the Weight, Then 
the Model was drawn with a String laid over a Pulley, the Top whereof was 
z of an Inch higher than the Top of the Hinder Axes, and the Middle of 
this Pulley was 75 Inches from the Middle of the Fre Axis. 
The Leſſer heels being put on, and the String being tied to the Top of 
their Axis. 
1. Three Pound drew the Model on the ſmooth Level Table. 
5 Twenty Pound drew the Leſſer heels over a Squared Rod + of an Inch 
thick. 
z. Thing Pound drew them over a Round Rod a little more than + an 
Inch thick. | 
4 Thirty One Pound drew them over a Square Rod half an Inch thick. 
. Twekve Pound drew the Hinder Wheels over the bigger Square Rod. 
The String being laid under the Axis, viz. I of an Inch lower than before. 
6. Twenty nine Pound drew the Leſſer Wbeels over the Bigger Rod. 
Then the two Bigger Wheels being put on inſtead of the Leſſer, and the 


String lying over the Axis. 
7 Three Þ 


. Three Pound drew the Model on the Table, 
8. Twenty frve Pound drew the Fore Mptels over the Round Rod. 
9. Twenty Hoe Pound drew them over the Bigger Square Rod. | — 
2 The String lying under the Axis, 16 Pound drew them over the leaſſ | 


11. Twenty three Pound drew them over the Round Rod. 
12. Twenty three Pound drew them over the Bigger Square Rod. 

13. Thirteen Pound drew the Hinder Wheels over the Bigger Square Rod. 

In all theſe Experiments, the Lead was laid exactly upon the ſame part of 
the Board, but yet when the Leſſer I heels were taken off, the Lead did not 
lean ſo much forward, fo that the Hinder Wheels were ſomewhat more preſ- 
fed than they were before. 

By comparing the ſecond, third, and fourth Experiments, with the tenth, 
eleventh, and twelfth, it appears how much more eaſily a Waggon, Cc. might 
be drawn in Rough Ways, if the Fre Hheels were as high as the Hinder 
Wheels, and if the Thils were fix d under the Axis. Such a Waggon as this, 
would likewiſe be Drawn more eaſily, where the J}/heels cut in Clay, or Sand, 
7 Soft Ground. And moreover, gh Wheels would not cut ſo deep as 


F N. 


SC 
Too Wheels indeed are better for Turning in a narrow Compaſs than high 
Ones: But it ſeems probable that Vaggous with four High Wheels, might be 
ſo contrived, that there ſhould be no great Inconvenience in that Reiped ; 
at leaſt, ſuch Waggons as ſeldom have occaſion to turn ſhort, as Carriers g- 
gon, and ſuch like. 2.0. ' | 
The Difference which you may obſerve in the eighth and eleventh Expe- 
riments, is agreeable to what is faid by S. Stevinzs, and Dr. Wallis, viz, 
That if a Coach, &c. muſt be Drawn over Rough, Uneven Places, it is beſt 
to fix the Traces to the Coach Lower than the Height of the Horſe; 
Shouldiecs. 4 IE 
134. A Table 2x Foot long, was ſet with one End 8; Inches Higher than 
the other End, and the Model being loaded as before, leſs Weight by 6 Ounces 
drew it up the Table, where the four Bigger heels were on, that when two 
Bigger and two leſs were on. Becauſe in the firſt Caſe there was almoſt the 
ſame Direction of the Motion of the Model and of the String that drew it; 
but not in the ſecond Caſe, when the Fore Axis was ſo much Lower than the 
Top of the Pulley. e gots. VOL TO, | 


A new ſort of XVIII. This Cale goes on two Wheels; Carries ons Perſon, is Light 
5 K. enough; Tho! it hangs not on Braces, yet it is eaſier than the Common 
D. 172. P. 1028, Coach ; A Common Coach will Overturn, if one Wheel go on a Superf- 
June An. 1635. (ies a Foot and a half Higher than that of the other, but this will admit of 
the Difference of 33 Foot in Height of the Superficies, without danger of 

Over- turning: We Choſe all the irregular Banks, and ſides of Ditches to 

run over; and T have this Day ſeen it at five ſeveral Times turn over and 

over, and the Horſe not at all diſordered. If the Horſe ſhould be in the leaſt 

unruly, with the help of one Pin, you Diſingage him from the Caleb without 

any Inconvenience. I my ſelf have been once Overturned, and knew it not 

Tili I look'd up, and ſaw the Wheel flat over my Head ; and if a Man went 

*with his Eyes ſhut, he ſhould imagine himſelf in the moſt ſmooth way, tho 

at the ſame time there be three Foot Difference in the Height of the Ground 

of each Wheel. | i 


«Aeon XIX. Let DEF, be a pair of Belbus 30 Inches long, that may be opened 
ion 3 by M. by removing the part E, from E: Let them be exactly ſhut every where, but 
Explained ; iy at the Aperture E; and let a Pipe EG, 20 or 22 Inches long, be Sodered to 
Dr. Papin. the ſaid Aperture E, having its other end in a Veſſ e G, full of Mercury, and 
ies.“ placed near the Middle of the Belbuus. 
Dec. An. 1683. A, is an Axis for the Belbus to Turn upon. T 
B, A Counterpoiſe faſtened to the lower end of the Bellows. 
C, A Weight with a Claſp to keep the Belows upright. , 
Now if we ſuppoſe the Belbws opened only to 4, or +, ſtanding Upright, 
and full of Mercury, it is plain that the ſaid Mercury being 40 Inches High, 
"muſt Fall, as in the Torricelian Experiment, to the Height of about 27 Inches, 
and conſequently the Belbus muſt open before F, and leave a Vacuity there. 
This Vacuity muſt be filled with Megony Aſcending from G through — 


Pipe 


| ( 59g ) 
Pipe. G E, tbe ſaid Pipe being but 22 Inches long ! By this means the B. 


lun muſt -be opened more and more till the Mercury continuing to Aſcend, 


makes the Upper part of the Bellows fo heavy, that the Lower part mult get 
looſe from the Claſp C, and the Bellows ſhould turn quite upſide down; but 
the Veſſel G, being ſet in a convenient place, keeps them Horizontal, and the 
pan E, Engageth there in another Claſp C; then the Mercury by its Weight 
runs out from the Belows into the Veſſel C, through the Pipe E G, and the 
Belows, muſt, ſhut cloſer and cloſer until the part E F comes to be ſo Light, 
that the Counterpoiſe B is able to male the part F, get looſe from the Claſp 
C; then the Bellbus comes to be Upright again as before; the Mercury lefe | 
is chem falls again to the Height of 27 Inches, and conſequently all the other 
Effects will follow, as we have already ſeen, and the Motion will Continue. 
for eve wy 


the Internal Preſſure, unleſs the ſaid Preſſure be ſtronger than the Externa 


Fig, 185. 
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Upon this, it is to be obſer d, That the Belows can never be opened by 4 2 
* [b: — yo 


Now in the Caſe before us, it is plain, That altho' the Lowermoſt part of . 2 F 15. 


the Belows be Preſſed Outward by 40 Inches of Mercury, yet the Upper n 


py having no Mercury above it, bears none at all; the parts that lie in the 


iddle near the Axis of the Belows bear but 20 Inches, and ſo all the reſt 
muſt bear more or leſs, according as they lie hz £26! or Lower: It is evident 


therefore, That there are as many parts that bear leſs than 20 Inches, as 
there are that bear more, and the Increaſe of Preſſure following an Arithme-. 
tical Progreſſion, it is undeniable, that all theſe Preſſures added together, will, 
do more than one Uniform Preſſure, that would be equal to 20 Inches every 
where, It is alſo plain, that the Weight of the Atmoſphere, cannot come at 
the Inward Part of the Bellows, but through the Pipe G E, which containing 
22 Perpendicular Inches, of Mercury, doth Counterpoiſe ſo much of the 
Weight of the Atmoſphere ; ſo that this being ſuppoſed to be 2 Inches of 
Mercury, it cannot preſs the Inward part of the Pellows, but wah a Weight 
equivalent to 5 Perpendifular Inches of Mercury. So that we find, the Ip- 
ward Preſſure both of the Mercury and the Atmoſphere; is equivalent but Ho 
25 Inches of Mercury in all. Whereas the Preſſure of the Atmoſphere upon 
the Outſide is every where equal to 27 Inches; from whence it appears, 
That the Preſſure without, is ſtronger than the 3 rom 
— 5 may conclude, that the Bellows ſtanding Upright will rather Shut 

t Open. C | 7 ns nd 

I ſhall ſay nothing to the Alterations this Author may make in his 
reſolving to leave it to others to ſhew him, that upon the Principle all he 
can do ſignifies nothing. And TI doubt not, but if he pleaſes to can ſult 
M. Perault, de la Hire, or ahy other at Pari, he will find them of the ſame 
Opinion with Mr. Boyle, and Mr. Hbok, and others Here. 


XX. This Ref ing 77 
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Concave Head, at the Cone B. Within this is faſtened a-Bended Tube A 4. 
„ "7% 8 This 


. conſis of ro Pars The Urmoſ B l is 1. 
ut a 1a „(or may be of any manage» 7=7e 
able Length ) Open at the Baſe B, and Cloſed not with a Flac; ens Mr. J 
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5 4 5. 12 . . . 
Pee, kn, 16%. eg; and I Removed my Station till I found the place whither the Eccho Re- 
turned in about halt a Second. But that I might Diſtinguiſh the Time more 
nicely, I clapt every Second of Time, 10 or 15, times together; ſo that by. 


Fig. 186. 
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Fhis Mum did av +Maving | 
deliver ſome Words, crofs the Garden and the River Thames, and that againſt 
the Wind which was then ſtrong ; and the Words were written down by 


one, that was. fent over for that purpoſe : Whereby it app That a Re- 


flefting' Trumpet, after this, or ſome other like manner, of Wood, Tin, Pen- 


ter, Stone, or Earth, or which may be beſt of Bell-Metal;- will carry the 
Voice as far, if not farther, than the Long one Invented by Sir Samuel Mire- 


land. 'Belides that, it ſeems to take off from the Aſtoniſhing Noiſe near at 


hand, which happens in uſe of the ſaid Long Trumpet : By Sir Sam. Mire- 
land's Ty rumpet Angularly Arched in the Middle, the delivery of Sound toany 
Diſtant Place was much ſhortened; and by another with three large Angular 
Arches, reaching almoſt from ane End to the Other, the Seund was almoſt 


of. XXI. L provided a Pendulam, of ſmall Virginal Wire, with 2 Piſtol Buller 
on Bf the. end of ir, which, had two Vibrations in one Second. of Time. I took 


is Pendulum, and ſtanding over forgainſt a High Wall, I clapt tuo pieces 


433 of fmaN\'Boards together, and obſerved how long it was ere the Eccho retum- 


is means, 1 could the better. Diſcover whether the Diſtances betu ixt the 
aps and the Ecchees, and the following Claps, were Equal. And though 


- it be very difficult to be Exact, yet I could come within ſome-few Yards of 


the place I fought for, thus: I. obſerved the two Places, where I. could but 
0 diſcover that I was too near, and where I was too far off; and from the 
dway berwixt them Lmeaſured to the Wall, which Meaſure. doubled, was 

he, Space that the Sound. Movedin half a Second. "it 


Here follow the Number of Engliþ-Eect which a: Sd And in one d- 
hp. of, Tide at ſeveral. I rials. | 


: 1 


* 
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_ Meſſe mentions an Experiment wherein he found the Motion of the Sud 
to be 1474 Feet in a Second. The Academy del Cimento. cauſed 6 Harquebuſ- 


| . be fired one after another at the Diſtance of 5739 


% Ret, and from the Flaſh to the Arrival of the Report each was; 


. 


5  Abdzepeating the Experiment at the Midway, the Motion was exattly in hal 


* 
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de dne; and Nr, Rat. obſerved. Tha the Mtion of Baus paes iboge 


400 Tards in a Second. b enn 

When the Firſt Trial was made, there was ſome Wind ſtirring, tho nor 
much; the 2d, 3d and 6th were made in a Calm Morning. In the 8th, 
the Eccho was returned from a Wall at 395 Tard. Diſtance in two Stornds. 


and in the th and toth, at 213 and 215 Tards Diſtance, in one Seton. 


The 4th was made at one end of St. Fohn's Cloiſter, in Oxford, whith is 164 


Feet 7 Inches long, where the Sound was Refletted 11 times in two Setonds : 
And the 5th, on the North fide of New College Cloiſter (which is 160 Feet 
$ hiches long) where there are about 7; Ecctoes in two Seconds. ' | 
By ſome of thoſe Experiments that I tried, I am inclined to think, Thar 
the Sound Moved Quicker when it was Calm, than in a Wind, even when 
the Sound Moved half way with the Wind, and that it Moves ſwifter at 
firſt, than afterwards. | 1 
There is ſeldom any Eccho, where there is not ſome Wall, Wood, Bank, or 
ſuch like, directly Oppoſite, that may Reflect the Sound to the Perſon that 
makes it; but in St. Jou Grove, if you ſtand near the Gate leading from 
the College to the Grove, and Clap, the Eccho will return to you from the 
Ball Court, though a Line drawn from you to the Ball Court be not Perpen- 
dicular to the Wall there, but as much Oblique as the Line AB, is to the 
Line BC; where A repreſents the Gate, BC the Ball Court Wall, and BD 
another Wall. Or, if you ſtand at E, the Corner of the Grove next to Tri- 
nity, and Clap, the Eccho will Return to you, from the Bal. Qurt. x 
In the ſame Grove, I ſtood about 20 Yards from the ſame Gate, and the 
Gate being ſhut, Clapt, and at other times Stamped, and the Echo Return- 
ed from the Gate as loud, if not touder than the Clap or Stamp, 
An Eccho Refle&ed from a Gate or Door, has uſually a baſer and dulſet 
Sound than that which is returned from a Wall, this being much brisker. 


As J have been walking towards a Wall, I have . Hands toge- 
r 


ther ſeveral times, and I could diſtinguiſh the Echo 


om the Clap, till 1 
came within 7 or 8 Tards of the Wall. e 


In the Chiſters, where, as we ſaid before, the Eccho was Repeated feveral 


times, the firſt Repetition feemed to be flower than the ſecond or third; 


but of all the Repetitions, beſides the firſt, the fubſequent ſeemed flower | 


than the precedent. 7 
I have obſerved the Toſſing of a Sound forward and back again, in very 
many Places where there are Parallel Walls; and where the Diſtance of the 
Walls is leſs, there the Ecchoes follow one another quicker.  _ 
Whereſoever a Sund was thus toſſed berwixt two Walls, if I ſtood about 
the Middle, I could hear the Sound twice as quick, that is twice as often 
Repeated in one Second, as if I ſtood near one Wall: The Sound being Re- 
flected to me from both ends, when I ſtood in the middle. | Ya 4 
In Trinity Ball Court, when I ſtood and Clapt at B, three or four Yards 
from the End of the Wall ©, or at A, which is oppoſiteto B, the Sun 
toſſed betwixt the Qppoſite Walls, but not half ſo long as when I flood be. 
twixt the Walls. In Places where there are Parallel Walls, not above ſixor' 
Tree 2 eight 
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_cight Yards.aſunder, as in Trinity Bal Court, and at the Entrance i 

"SE Guns Grove, Ce. T have heard the Ecchoes of a Clap following oe in. 

ther diſtinaly-enough : But there the Echoes of a Muſical Note, which was 
longer than a Clap, were ſo confuled, that they ſeemed one continued Ly 
Sound : which makes me think, that the Echo in ſome Vaults, is nothing elfe 
but the Sound toſſed betwixt the Side Walls, and betwixt the Top and Bot- 
tom. This alſo makes me conjecture, That the Reaſon why fringed Maßcal 
 Tuſtruments give a greater and longer Sound to the Strings than if the String; 
were fixt to a ſingle Board, may be this; becauſe the Sound is toſſed from 
ſide to {ide in the Belly of the Iuſtrumeut. : 


The Define of © XXL. I cannot better Explain the Uſefulneſs of this Theory of Sund, tha 


Biſhop of Ferns 


by making a Comparifon "twixt the Faculty of Seeing and Hearing as to their 
Improvements. In order to which, I Obſerve, That Von is threefold, Di- 
. rett, Refrafted, and Refiex'd, anſwerable whereunto we have Opticks, Dioptric, 
and Catoptricks. ' | | 

In like manner Hearing may be Divided into Direct, Reſracted and Reflex d; 
where to anſwer three Parts of our Doctrine of Acuuſtickt, which are yer 
nameleſs, unleſs we call them Acouſticks, Diacouſticks, and Catacouſticks (or in 
another Senſe, but to as good Purpoſe) Phonicks, Diaphonicks, and Cataphonicks, 

Direct Vifion has been Improved two ways. 

1. Ex parteObjefti, by the Arts of Producing, Conſerving, and Imitating, and 
duly Applying, Light and Colours. 

2. Ex parte Organi vel Medii, by making uſe of Tubes without Glaſſes, or, 
a Man's Cloſed Hand to look through. So likewiſe Direct Hearing, partly 
has, and partly may further receive great and notable Improvements, both 
ex parte Objecti, and ex parte Organi vel Medii. 

1. As to the Object of Hearing, which is Sund Improvement has been 
and may be made, both as to the Begetting; and as to the Conveying and Pr- 
pagating (which is a kind of Conſerving) of Sounds. | 

1. As'to the Begetting of Sounds. The Art of Imitating any Sound whe- 
ther by opening (that is Pronouncing) any kind of Language (whichreally 
is an Art; and the Art of Speaking perhaps one of the greateſt) or by Whiſt- 
ling, or by Singing (which are allowed Arts,) or by Hollowing, or Luring, 
_ (which the Huntſman and Faulkner would have to be an Art ale) or by Imi- 
tating with the Mouth (or otherwiſe)the Voice of any Animal; as of Quails, 
Cats, and the like, or by repreſenting any Sound begotten by the Colliſion 
of Solid Bodies, or after any other manner; theſe are all Inprovements of 
Dirett Hearing, and may be Improved. | | | 

Moreover, the Skill to make all ſorts of Maſical Inflraments, both Ancient, 
and Modern, whether Nind Inſtruments or String d, or of any other Sort, 
whereof there are very many (as Drums, Beli, the Syſirum of the Egyptians 
or the like) that Beget (and not only Propagate) Sounds : The Skill of Making 
theſe, I ſay, is an Art, that has much Improv'd Direct Hearing, and an 
Harmonious Sound exceeds a Single and Rude one, that is an Fnmufical Tune 
which Art is yet capable of farther Improvement. And I hope, 2 2 
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Ruſes, which may kappe ly be laid down, concerning the Ma, Propagation 
and Proportion or Adapting of Souls," way may be found out, We 
prove-Mufical Inftruments already in uſe, and to Invert New Ones, that ſhall 
s Juſtruments may m t itate an und in 1 x 5 
—— — be it of Bird, Beaſt, or what thi y ir ure, that. ) 


ng elſe ſoever. 


2. The Conveying and Propagating (which is a kind of Conſoving) ) of Said, | 


is much helped by duly Placing the Soxorous Body, and alſo by the | 
For if the Medium be Thin and Quieſcent, and the Sounding Body Plated 
conveniently, the Sound will be wo: and regularly Propagated and mightily' 


9 The Medium muſt be Thin and Quieſcent; Hence in a ſtill Evening, 


or the Dead of the Night (when the Wind ceaſes) a Sound is better ar” 


out, and to a greater Diſtance than otherwiſe. W A'S p 
2. The Sonorious Body muſt be Placed conveniently, viz. Near a Smooth Wall, 
either Plain or Arched (Cycloidicaly or. Eliipticaly, rather than otherwiſe ; 
though a Ciralar or any Arch will do; but not ſo well.) Hence in a Church, 
the nearer the Preacher ſtands to the Val (and certainly it's mũch the beſt 
way to place Pulpits near the Yall) the better is he heard, efpecially bythoſe 
who ſtand near the Wall, alſo, —_— at a greater Diſtance from the Pulpir, 
thoſe at the Remoteſt End of the Church, by laying their Ears ſomewhat 
cloſe to the Wall, may hear him eaſier than t in the Middle. 
Hence alſo do ariſe Mhiſpering Places. For the Voice being applied to one 
End of an Arch, eaſily Rowls to the other. And indeed Were the Motion 
and Propagation of Sounds but rightly underſtood, twould be no hard matter 
to contrive Myiſpering Places of infinite variety and uſe. And perhaps there 
could be no better or mare pleaſant Hearing a Conſort of Mufic, than at ſuch 
a Place as this; where the Sund Rowling long together before they come to 
the Ear, muſt needs Conſolidate and Imbody in one ; which becomes a true 
tion of Sounds, and is the very Life and Soul of Cunſort. . 
2. If the _Sonorous Body be placed near Water, the Sound will eafily be 
Cvey'd, yet mollify'd; as Experience teacheth us from a Ring of Bells near 
a River, and a great Gun ſhot off at Sea ; which differ much in the 
Strength, and yet ſoftneſs and continuance, or Propagation of their Sounds 
from the ſame at Land; where the Sound is more Harſh and more Periſh- 
Ing, or much ſooner Decays. | e Sith 
3. In a Plain a Voice may be heard at a far greater Diſtance, than in 
Uneven Ground. The Reaſon of all which, laſt nam'd Phænomina is the ſame, 
decauſe the Soncrous Air metting with little or no Reſiſtance upon a Plane 
(much leſs upon an Arc#d) ſmooth Superficies, eaſily Rowls along it, without 
being let or hindred in itꝰ Motion, and conſequently without having its Parts 
ared, and put into another kind of Revolution, than what they had 

at the firſt Begetting of the Sund, which is the true Cauſe of its Preſervation 
or Progreſſion ; and fails much when the Air paſſes over an Uneven Surface, 
according to the Degrees of its Inequality ; and ſomewhat alſo, when ir 
Palles over the Plane Superficies of a Body, that is hard and reſiſting. 
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N —— a Sud more entire, and to a greater 
MR pike Tar duo 4 pier af Ground, 4 Wall, or any other 
19. BOQY Whatever, n 
N EA Oman, Which is the Kar, is heloe much by Placing i it near a Wall, 
| pecially at. ane end of an Sch, the Hund being Bogorier at the other) or 
(5 — I he Surface of Water, or of the Earth; along which the Sounds are 
9 Conyeyed; as Was before declared. And tis Incre- 
e FO wpen Karth (by the Prampling of 4 Trocy 
| — 5 may be heard in 2 n Night, if a Man lays his 
| Kar I the, 1 in a large Plane. + 
here ce in for — — the Ea ; whioh may de ſo contrived 
( — 1 he be e naing the Progreſſion of Sound, which is the Principal 
| ks 385 dug regulating all fuch kinds of Iaſtrumens) 
43th cater the Kar without any Refraton. 

4 27 no which — always made ex parte Madii) ariſes from the 
Mes: a, _ and Magnitude of the Medium; which is ſomewhat 
altered by. he divers Ixgidavce of the Vifible Rays, and fo it is in Real 

all thele Cauſes, ooncur to its Nraduction; and ſome others to be 


Heart 
gr 

| ra as any Ges (a Map for Example) ſcen hain a "Thickened Ait, 
by Rejjatkiou appears greater than really he is: So likewiſe a Sound heard 
1 a oa 'Thickened part of the Atmoſphere, will. be conſiderably n- 
hat it would ſeem to be, if heand through a Thinner Mediun. 

7% this 15 call a Refrafled Sund. 
provements of Refratted Vifion have been made, ab Blowing 
Glaſles into a certain Figure, and placing them at due Diſtances ; whereby 
the Object may be (as tas) enabled to ſend forth its Rays more Vigorolly 
and the Yifeve Faculty Impowered the better to receive them. Thus, 
1. A fine Glaſs Bubble, filled with Clear Water, and Placed before a Bun 


ing Candle or Lamp, does help it to dart n mme Prodigien 
Length and Brightneſs. 


2. The Viſeve Faculty is much Helped. 

1. By Hetiacles and other Glaſſes _— * ade ro Help the Purblind 
and Mea Eyes, to ſee, at any co 

2. By Per ſpective Glaſſes and Te . Grew Help the Eye to Se Objecd 

at 4 vary great fone which atherwiſe would not be diſcernible. 
By Microſcopes or Magnifying Glaſſes, which help the Eye to ſee Near Objeth, 

that by reaſon of their ſmallneſs were Irviſible before. 

4. By Polſcopes or Multiplying Glaſſes, whereby one thing is repreſemel 
to the Eye as many, whether in the ſame or different Shapes. 
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— by mneereY che Air be beaten, back again, yet Sund is not Reficded, 
wor is any Lahe. 
ii, I ay, (30 It does Eccho. Mie or 1 to ſhew, that When all things are 
88 Is , ; 4 > deſcrib'd, there is ſtill an Ecchoing, though it be not always 
Heard, either becauſe che Dire Sound. is too Week to be beaten quite back 
o him that made 2 or chat it does Return home to him, but ſo weak, 
—— the help of a good Otacouftick;it cannot be diſcerned; or that he 
in a wrong Place to receive the Reflefted Sound, which paſſes over his 
Head, under his eet, or to one {ide of him; which therefore may be Heard 
by a Man — in that place, where che Reflected Sound, will come, pro- 
vided.” no interpos d Body, does intereept it; but not by him that firſ 
e it. 
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1 The Echoing 'Body, being Removed farther off, Reflats more. of the 
Gund, than — nearer. And this is the Reaſon, why ſome Echoes Repeat 
but one Syllable, ſome one Word, and ſome many. 5 | 

5. Echoing Bodies may be ſo contriv'd and Plac'd, as that Reflecting the 
Hund from one to the other, either Direciij and Mutualy, or Obliquely and 
by Succeſſion, out of one Sund ſhall many Echoes be begotten; ; which in 
the firſt Caſe will be altogether and ſomewhat Involv'd or Swallow'd up of 
each other; and thereby Confuſed (as a Face in Looking-Glaſles obverted;) 
in the other they will be Diſtin&, Separate and Succeeding one another, as 
moſt Multiple Echoes do. 105 3 15 

Moreover, a Multiple Echo pay be made, by ſo Placing the Ecchoing Bo- 
dis, at Unequal Diſtances, that they Reflef all one way, and not One on 
the Other; by which means a fold Succeſſive Sound will be heard (not 
without aſtoniſhment ;) One Clap of the Hands like many; One Ha like a 
Laughter ; One ſingle Word like many of the ſame Tone and Accent; and ſo 
one Viol like many of the ſame kind, Imitating each other. 

Furthermore, Echoing Bodies may be ſo ordered, that from any one Sound 
given, they ſhall produce many Echoes different both as to their Tone and 
Intention, By thismeans a Mu.al Room may be ſo Contrived, that not only 
One Inſtrument, played on in it ſhall ſeem many of the ſame Sort and Size; 
but even a Conſort of (ſomewhat ) Different ones; only by Placing certain 
Ecboing Bodies fo, as that any Note (played) ſhall be Returned by them in 
34 5th, and Stht, which is poſſible to be done otherwiſe than was menti- 
oned before in Reæfracted Auditidn. 33 

I have been thus large, that I might give you a little Proſpect into the 
Excellency and Uſefulneſs of Acouſticks, and that thereby I might excite others 
to bend their Thoughts, towards the making of Experiments for the Com- 
plating this (yet very Imperfe& though Noble) Sienoe; a Specimen whereof 
| will give you in theſe three Problems. $05 2: 


* 


Prob. I.] To make the leaſt Sound (by the help of Inſtruments) as Loud as the 
Greateſt ; a Whiſper to become as loud as the Shot of a Cannon. | 
By the help of this Problem the moſt minute Sounds in Nature may be 
Clearly and Diſtinctly heard.  - 1 at. 


Prop. II.] To Propagate any (the leaſt) Sound to the greateſt Diſtena, 
By the help hereof any Sound may be Conveyed to any, and therefore heard 

a any Diſtauce, (I mult add, within a certain, though very large $ ) 
Moreover by this means a Jeather-Cock may be ſo contrived, as that with 
a Ordinary Blaſt of Wind it ſhall Cry (or Whiſtle) Loud enough to be 
heard many Which happily may be found of ſome Uſe, not only 
for Pilots 2 ty Tempeſtuous Weather, when Light Houſes are rendred 
amoſt uſeleſs : Burt alſo for the Meafuring the Strength of Winds, if allows 
ance be made for their Different Moiſture. For I conceive, That the more 
Dry any Wind is, the Louder it will Whiſtle, ceteris paribrs ; I ſay, cat 
garb, becauſe, belides the Strength and Dryuels of Windror | ._ 
| | 5g Om. CEO; WL... 
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Fon are 79 90 conceive rip (Rude) Sinpline as Oy to » the'? Hilizan: for, 
if it be Perpendicular thereunto, I fuppoſeè the upper Extremity Will be no lon- 
Circular, but Hp erbolical, and the lower part of it ſuited to a greater 
ircle of the Earth. 280 that the whole Phone Sphere (if I may ſo call it) 
will 'be.z ſolid Hyperbola, landing upon a Concave Spherical Baſe. 1 ſpeak 
this concerning Sounds made (as u ufually they are) nigh the Earth, and whoſe 
Sonoro Medium has a free paſſage every way. For if they are Generated 
High in the Air, or Directed one way, the Caſe will be different; which 


is partly Deſigned in the Inequality of the Draught. | 
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1 1. ＋ Nie 2 Vil with; a any Navan Dub: and; when. it is almoſt Galt 76 Wag, 
| the Water is to be Droꝑt into it, drop by drop, bill it can hold no ). Aides 

more. Then Weigh it exactly, and deduct tlie Wight o * Empty Lol A New Arzo- * 
2. A Is a Glaſs Bottle like a little Marracium, of -which ' the | Neck BC TSU 

is ſo ſmall that a Drop of Watertherein takes up the Space of 5 or 6 Lines, * . 7: 539 

near that Neck is a little Capiller Hube P, about & Lines long, and Parallel ſy 

to the Neck BC; The Opening B is a little dilated;)inthe. Faſhion'of a4 

Tunnel, for. pouring more eably the Liqudrs into che Bottle, andthe little 

Tube Bl is for giving a way to the Air contained in tliat Veſſel to go outꝭ 

when the Liquor is poured in at B; 1 aun Ee ls 

ſame height, as the end of che little Tube D. es 
When we fill the Veſſel, we pour the Li into it, by nit 

until it goes out by the lere Pabe D, — the Weges — the L is 

eren to the Mark C, tis well 3 iftitlis Lower, we mult fill more to that 

Point'; if it is Higher, we mur ſtrixe ſoftiy upon the Open Bake — 4 : 

Orerplus of the Liquor be even to the Point C in the Neck Neck ofa 

By that means-we have:alwdhs:eimly'rhe ſume Pola! of 1s 
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the Weight of another which we have weighed in the Winter,; 


mw 
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another preciſely. But we muſt conſider the Variation of the Weather, when 


we compare tlie Weight of a Liquor which we weigh in 1 with 
a or. the ſam 

Liquor, being more Rarified in the Hot time, and condenſed in the Cold, yy 

ſame Volume of it will be more:Weighty in Cold Weather. than in Warm. 


II. x. Many Years ago I made uſe of a. little Glaſs hſpumant, conſiſting 
of a Bubble, and furniſned with a Long and Sleuder Stem to compare the Ses 


ciſick Gravities of Different. Liquors by its more or leſs- Sinking in Them : 
I have ſince employed it to diſcover the Specifick Grauities of: Solid, ſeveral p- 


ended, by its being more or, leſs depreſſed by them in the ſame Liquor. For 


 'tis clearly. deducible from the Grounds of Hydroftaticks, that any Solid Body 
Hleavier than Water, loſes in the Water as much of the Weight it had in 
Air, as. Water of equal Bulk to the Immerſed Solid would weigh in the Air; 


and conſequently, ſince Gold is by far the moſt Pondereus of Metals, a piece 


of Gold and one af Equal Weight of Copper, Braſs, or any other Metal, 
being propoſed, the Gold muſt be leſs in bulk, than the Copper or Braſs, 
Aud by this means, if both af: them be weighed in the Water, the Gold 


muſt loſe in that Liquar leſs ofs its former Weight than the Braſs or Copper; 


becauſe the baſer Metal, as well as the Gold, grows lighter by the weight of 


a. Bulk. f. W ual to it ; and the baſer Metal being the more Volumi- 
nous; the correſpondent Water muſt weigh more than that which is corre- 
ſpondent to the Gold. Whence I, concluded, that the Floating Inſtrument 
abovementioned would be made to ſinł deeper by an Ounce, for Inſtance of 
Gold, hanging at it under Water, than by an Ounce of Braſs, or any other 
Metal, which, by reaſon of its greater Bulk than Gold, loſing more of its 


weight by the Immerſion, muſt needs retain leſs, and ſo have leſs power to 


Depreſs the Inſtrument twas faſtened to. Which Conclufion will alſo hold 


(though the Didparity be not ſo great and Conſpicuous) in reference to 
other Metals, as Lead and Tin, that differ in Spdcifick Gravity. 


This Biſtrumem may be of Glaſs, Copper, Silver, or almoſt any other Solid: 


Boch, that is, or may be made, fit to Float on the Water, with a Guinea, Ct. 
Hanging at. it, and of a Texture cloſe enough to keep out-the Water. It 


that which Halde the Coin. 

The Bal or Round part of BCDE (if of Meral) conſiſts of two thin 
Concave Plates, exactly Sodered together in the middle; and at the diſtanteſt 
parts from the Commiſſure, there ought: to be left two oppoſite, Miles, one in 
each Plate, for the two other parts of the Inſtrument. This middle part, 
though for Brevities ſake we name it the Bull, ſhould not be exactly Round; 
but of any Shape that ſhall be found fit ro make the Zuſtrument keep to its 
Ere& poſture ſteadily; in the Water. It muſt contain as much Air as may 
ſerve *** whole Toſtrument when loaded, from Sinking beneath the 

0 | . TJ . 


The Sem A B is to be Soldered on to the Bu at the uppermoſt of the 
two mention d Hoes.” It may be either Hollow or Solid: But it ought * 
a | "us. 3 x 87 ma 
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made very ſlender, that the different Depreſſions of the Inſtrument in the 
Water may be the more Notable. And, for the ſame reaſon, it ought not 
to be too Short, eſpecially if it be to be applied to other Uſes than the Ex- 
amining of Gutneys. | 

At the Undermoſt of the two Holes in the Bal, is Inſerted and Solder'd the 
undermoſt part of the Iffrument, which I call the Screws, or the Sirup 


The Screw F is a very ſhort Piege of Braſs with a broad Slit in it, capable. 

of receiving the edge of the Guinea, which with one turn or two of a ſmall / 

aud ſlight lateral Screw may be kept faſt in it, and 2 the Operation 
a 


being ended, taken out again. The Smmüup G is made of a piece of Wire, 
that, a little beneath the bottom of the Bal, is bent round, fo as to ſtand 
Horizontally, that the Guinea may be laid on it. 

It would be convenient, that the andermoſt Stem and the Screw be made by 


itſelf, that it may be at pleaſure thruſt upon the Stem, and taken off again. 


For, by this means, if the Bal of the Auſtrument be made large enough, you 
may have room to put on for. Ballaſt, as-occaſion ſhall require, one, two, or 
three flat and round pieces of. Copper, Lead, ©c. with each of them a Hole 
in. the middle fitted to the Size of the Stem, ſo that they may be put on as 
near the Lower part of the Ball as you think fit, and then the Screw may be 
thruſt on after them, not only to take hold of the Corr or Metalline mixture 


to be Examin'd, but to ſupport the thin Plates.. 
To adjuſt this Inſtrument for the uſe of examining Guineas, which are by 


far the moſt uſual. Gold Coins that paſs in England, you mult by the help of | 


the Stirrup or Screw, Hang; at the bottom of ir, a piece of that Coin which 
you know to be Genuine and (having carefully ſtopt the Orifice of the Stem 

(if it be a Pipe) that no Water may get in at it, Immerſe the I»/irument lei- 
2 and perpendicularly into a Veſſel full of clean Water, till it be Depreſt 

amo 

cantinue in the ſame Station and Poſture, your work is done, if it Emerge, 

you muſt add a little weight to it, either by putting into the Stem, if it be 
Hollow, ſome Duſt Shot, Filings of Lead, or ſome other Minute and Heavy 

Body, or elſe by putt ing on the ſhort Stem abovementioned, that comes out 

beneath the Bal, a flat, round and perforated piece of Lead, of Weight ſuf- 


ficient to enable the Guinea to Depreſs the weight as low as tis deſired: But, 


if it fink quite under Water, you muſt lighten it either with a File, or by 


ſcraping or grating off a little of the Ballaſt Plate abovementioned; or, if 


you have put any Weight into the Cavity to poize it, by taking out ſome of 
that, till you have made it Light enough: This being done. a Mark, H is 
to be made juſt at the place where the Surſace of the Water touches the 
Len, and then taking out your Inſtrument, ſubſtitute, in the place of your. 
Cuinea, a- little round Plate of Braſs, of the ſame Weight, or a Grain or two 
heavier, in the Air; and, putting the Inſtrument into the Water, as before, 
ſuffer it to Settle, and make another Mark I, at the Interfection of the 
Lem and the Horizontal Surface of the Water. | 
There may (though tis like there very ſeldom will) happen a Caſe, where-- 


in, though the Principle, our Intrument is framed. on, will hold good, yer 
| Pn | the 


to the top of the Stem, and then; letting ir alone, if, being Settled, it 


Fig. 1968 


Fig. 193. 
Fig. 154, 
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the Practical Application may: be Unſecure. For, if a Falffler of Mm law - 
the Skill, by Maſbing or other wiſe, to take off much of — 
ſtance of theGvinea, without altering or impairing either rhe. Figure or Samp, 
the piece of Coin will not be able to Depreſs our Inſtrument to the Uſual 
Nark, and may thereby make it to be judged Counterfeir, when tis indeed 
but, too. Light. But it preſently ſhews, that rhe propoſed Guinea, if it be not 
ir, is qtherwiſe, Abuſed ; and, though: it does not clearly determine, 
whethex that. likewiſe proceed from the want of — Gravity in the Me- 
tal, or from the Coins having: been Maſbed or otherwiſe fraudulently Leſſened; 
yes it probably. reſolxes the doubt, becauſe, if the want of Weight appear 
by the Laſtrument ta be very. great, as it uſually does, where the piece has 
been Robbed of ſome of its Suhſtance, tis a ſtrong Preſumption, that'tis 
rather Waſhed, Tc. than Counterfeited. However, it will be: ſure to prompt 
him that uſes it, to employ the Ballance, which will preſently aſſiſt h.m to 
reſolve: his Doubt. For it the Suſpected Coin have in the Air its due Weight, 
till argue that the great Lightneſs of it in the Wat er proceeds from it's 
not being: of tha requiſite fineneſs; and, if it want much of its due Weight 
in the Air, tis vexy probable, that tis Waſhed, Oc. rather than of another 
Metal than Gold: | | 
Any, other kind of Gold'Coin, that is near about the Weight of a Guinea, 
may be Examined by our Iaſtrumem after the manner above deliver d. If the 


:Cois be Heavier than a Guinea; as is a. twenty Shilling piece of Broad Gold, 
the Balaft, whether internal. or external, of the Inſtrument, mult be takenoff, 
that ſo Heavy: a: Coin may not quite ſink it. But, if it be Lighter than a 
Guinea, one may add as much Gold (of the ſame Alley) beaten into thin Plates, 
as With the: Coin propoſed, will make up in the Air the Weight of a Guinea, 
For then this Aggregate, being examined as if it were a Guinea, will diſcover 

in the Water, whether the Coin be R:ght:or Counterfeit: 1 | 
This Iſtrument may be alſo made to ſerve to examine ſome ſorts of Min 
Maney, leſs Heavy than Half - Crowns. And, becauſe it may be uſefulto know 
in General, what Coins may, and what may not, be Examined by this orthat 
articular Inſtrument propoſed, I ſhall here add a general way that is not dif- 
ficult for finding this out; namely, firſt by Weighing the piece of Gold or 
Slver in the Air, and afterwards in the Water, and Subſtracting the latter 
from the former, to obtain the Difference of the two Weights : And next by 
N r in the Air and in the Water a piece of Copper or Braf,, if 
this be the likelieſt to be employed in Counterfeiting the Coin, and obſerving 
likewiſe the Difference between thoſe Weights. For, the leſſer of theſe Diffe- 
rences being Subtracted from the r, the remains will ſhew, how much 
the true piece of Coin will out-weigh the other in the Water, and conſe- 
quently, if ſo many Grains, as this reſidue amounts to, being Added to the 
Weight of the Lighter Metal, do make a ſuſſicientlymanifeſt Depreſſion of 
it below the Mark it would ſtay at without that Addition, one may probably 
Conclude, that the Difference between a True and Counterfeit piece of Coin 
propoſed will be diſcorerable by the Inſtrument. But — * Expedient, 
for thoſe that have frequent Occaſions to Examine Various. ſorts'of Coin, 
ö co 
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Pains a rouble. 

With this Iuſtrumem, Pure Tix may be certainly Diſtinguiſh'd from ſuch 
28 is Adulterated. For, as Gold, being the Heavieſt of Metals, cannot be 
Allay'd by any other that will not Depreſs our Iuſtrumem leſs than Gold can 
do; ſo Tin, being the Lighteſt of Metals, cannot be mixed with any other 
that will not Sink it Lower than unmix'd Ti, (Rill ſuppoſing the Weight 
to be the ſame in the Air. | | 

After the ſame manner may Pewter be Compared and Examin d. For, ha- 
ving once obſerv'd how much the Iyftrument is Deprelt by a x of two, 
three, or four Drams, or even an Ounce Weight of Pewter, which is known 
to be good, and to contain ſuch a proportion of Lead in reference to the Tin, 
if you load the Inſtrument with an equally Heavy piece of any other Maſs of 
Pewter propounded, if the Inſtrument Sink deeper, *twill be a ſign that the for- 
mer Proportion of Lead may be very probably argued to exceed in the mix- 
ture; I fay probably, becauſe perhaps tis poſſible to Embaſe Pewter by Mix- 
ing not only Lead, but other Mineral Subſtances, whoſe Secifick Gravity is 
not well known: But yet I ſay very probably, becauſe the Addition of too 
much Lead is the moſt Gainful way of Adulterating Pewter. | 
This Inſtrument may alſo aſſiſt us, to make ſuch an Eſtimate as will not 
much Deceive us of the Fineneſs of Gold and its differing Alays with Silver, 
or ſome other determinate Metal. | : 

In order to this, the Iaſtrument may be fitted to fink to the tip of the Pipe 
with ſome determinate weight of the Fineſt Gold, asof 24 Carats,astheycallthat 
which is moſt Pure and Fine, Bur *twill be convenient, that this Metal, in 
the Air, be juſt an Ounce, or half an Ounce, or ſome ſuch Determinate 
Weight, that is commodiouſly Diviſible into many aliquot Parts. Then you 
may make a Mixture that contains a known proportion of the Metal where- 
with you Alay the Gold; as if it hold 19 or 15 parts of Gold, and one of Si/- 
ver; and, letting the Iaſtrument ſettle in the Water, Mack the place where 
the Surface of the Water cuts the Stem or Pipe. And then putting inanother 
Mixture, wherein the Silver: has a new and greater Proportion to the Gold; 
as if the former be an 18th or a 14th part of the Latter, you may Obſerve, 
how much leſsthan before this Depreſſes the Inſtrument, and ſo you may pro- 
ceed with as many Mixtures or Degrees of Alays as you think fit, or can be 
Diſtinguiſh'd conveniently on the Sem; being always careful, thatz whatever 
be the Proportion” of. the two „ the Weight of the Maſs in the 
Air be juſt the ſame with that of the Pure Gold, which we may have lately 
ſuppoſed to be an Ounce, or half an Ounce. 
y the ſame Method may be Examined the differing Alays of Pure Silver, 
upon the Admixture of ſuch and ſuch determinate Proportions of Copper, or 
any other Metal Lighter in Specie than Silver; and by the ſame way, with a 
Might Variation, *twill not be difficult to Eſtimate, how much divers Corus, 
Whether of Silver or Gold, are more or leſs Embas'd by the known Ignobler 
Metal that is mix'd in the piece propoſed. Theſe Eſtimates (which may be 
made without much Frouble) witl come nearer the Truch,” not only 5 


* 
* 
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the Eftimates wont to be made by the Touch-Stone, but perhaps too, than ſomt 
of thoſe that divers make with Trouble, Inconvenience, and Charge. 
It may be alſo Employ'd to Examine other Mixtures. belides Alay d Coins, 
and that if the Inſtrument be adjuſted to an Ounce, for inſtance,of Pure Copper 
it may help Men to make an Eſtimate» of the Allay of Tin, or the Quanti ; 
of it that is often times added to Copper, to make different Sorts of Pell Metal 
and of thoſe Meralline Specula, whether · Plain or. Concave, that are call'd Steel 
Glaſſes, as alſo of Solders conſiſting of certain Proportions of Silver and Braſs, 
or Copper; in all which, and divers others, the Diſcovery of the Propor- 
tion Fiks Ingredients may, on ſome Occaſions, be Uſeful to Tradeſmen, 
as well as deſirable to Virtuoſi. And though I have Obſerved, that by Mix- 
ture, Tin and Copper acquire a Specifick- Gravity ſomewhat differing from 
what their Ingredients · promiſe; yet, ſince the Iaſtrument is to be fitted for 
ſuch Eſtimaves, not by Calculation, but by Trials, the Eſtimates may be 
made near enough to the Truth. 
other _ _ 2. Long ſince I took Notice, how Light and Silver-like the Pewter was 
a, 116. F. 353. Which deſsended to us; but, as ſoon as, to follow the Faſhion, we Changed 
it, the Weight and the very Colour was altered ; and is in every Change 
more and more Embaſed. And, if our Sikver-Smiths hold on their Degra- 
ding Mixtures, I ſhall Queſtion, whether our Silver-Plate may not ſhortly 
come down to approach our Fore-Fathers Pewter : I mean, in the Country, 
where tis never or ſeldom T'ried. | 


The Weight of III. A Glaſs Bubble, of about the Bigneſs of a Pullet's Egg, was purpoſel 
b . nor blown at the Flame of a Lamp, wi th a ſomewhat long Stem turn'd up 4 
. 0 f. 6001. the End, that it might the more conveniently be broken off. This Bubble 
-being very well heated to Rarifiethe Air, and thereby drive out a good part of 
it, was nimbly Sealed at the End, and, by the help of the Figure of the Stem, 
Was by a convenient Weight of Lead depreſſed under Water, the Lead and 
'Glaſs being tied by a String to one Scale of a good Ballance, in whoſe other 
there was put ſo much Weight, as ſufficed to Counterpoiſe the Bubble, as 
it hung freely in the midſt of the Water. Then with a long Iron Forceps 1 
carefully broke off the Seal'd End of the Bubble under Water, ſo as no Bubble 
-of Air appear'd to _ or Eſcape through the Water, but the Liquor b 
the Weight of the Atmoſphere ſprung into the unrepleniſh'd part of the Glaſs 
Bubble, and fill'd the whole Cavity about half full and preſently; as I fore- 
told, the Bubble ſubſided, and made the Scale it was faſtened to Preponderate 
ſo much, that there needed 4 Drachms and 38 Grains to reduce the Ballance 
to an ZEquilibrium. Then, taking out the Bubble with the Water in't, we did, 
by the help of the Flame vf a Candle, warily applied, drive out the Water 
{which otherwiſe is not eaſily excluded at a very narrow Stem) into a Glaſs 
Counterpoiſed before ; and we found it, as we expe&ed, to Weigh about 
Drachms and 30 Grains, beſides ſome little that remained in the Egg, 
ſome ſmall matter that may have been Rarify'd into Vapours, which added to 
the Piece of Glaſs that was broken off under Water and loſ there, might ve 
ry well amount to 7 or 8 Grains. By which it appears not only, that ms 
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ſome Weight in Water, but then it Weighs very near or al ras 
wy in A the ſelf ſame Portion of a Liquor would Weigh in the 
Air. We Repeated the Experiment with another Scal'd Bubble as big as 
a great Hen Egg, with. like Succeſs. | 


IV. Apr. 7. 1680. Being off of Pantalara near Sicily in a Calm, I let m. h ey 
down a Bottle 70 Fathom, ſtopp'd with an Excellent good tender Cork, well wage mn great 
Fined, and the Cork came up in the Bande full of Salt Water. The Borel Pelton of fi. 
was again fitted with an ellent good Cork, but of a Woodineſs or 4. 153 
Hardneſs as ſome Corks are, with the which, being let down in like man- * 
ner, the Cork continued in its Place, but as it were Bruiſed, and the Bot- | 
tle as before, about + full of Salt Water: Whereupon I took a good Ox 
Bladder, and bound it fourfold over the Month of the Bottle without any 
Cork at all, only I put a piece of Leather to keep the Glaſs from cutting 
the Bladder ; and ſo ordered, it was let down as before, but taken up 
without any Water, or the leaſt Moiſture in it. | | 
May. 18. 1680. Being in a Stark Calm ſome Leagues diſtant from the 
Coaſt of South Spain, off the great Hills of Granada, we took a Bottle and 
clapt a Leather on the mouth of it, tying over that a ſingle part of the Blad- 
der, the which we let down 75 Fathom, but it came up again Entire; We 
then made a Hole in the Leather, about the Bigneſs of a large Pea, and 
let the ſame down again 75 Fathem, but it came up perforated in the Va- 
cant place where the Leather had the Hole in it, and almoſt full of Water; 
we then bound over another part of the Bladder ſingle, and let it down but 
30 Fathom,” but it came up whole and entire; whereupon immediately we 
let it down-50 Fathom, but it came up broke and full of Water. Then, 
ve again fitted the Bottle with the ſaid perforated piece of Leather and 2 
Double Bladder; and let it down 50 Fathom, but it again came up Entire: 
$ again, immediately we let it down 75 Fathom, but then it came up bro- 
ken and full of Water: | | 
June 24. 1680. Being in 39+ Degrees of Latitude, and by the Ships Ac- 
count 150 Leagues Weſtward of Portugal, | cauſed a Florence Flack to be 
well topped with a-Bladder over the Mouth of it, and Lower'd it down 
30 Fathom, but it was taken np broken. Whereupon, imagining that the 
roughneſs of the Leads Halling ſo tender a Body ſo violently through the 
Water might be the breaking thereof, I cauſed another Flack in like mar- 
ner to be fitted, and cloſe by it I tied likewiſe another Ha-ł, ſo as to be 
born with the Mouth downwards, as were the other; but which was not 
Stopp d; and theſe I cauſed to be taken up when they had been but 10 
Fathom under Water, and found them both Entire; but the Open Flack al- 
moſt full of Water; the which being emtied, were both let down again 
and taken up at 20 Fathom, when the Open Haak was entire, tho full of 
Water, but the Other broken to pieces. | 
Jun. 8. 1693. In the Bay of Biſcay, when we had 100 Fathom of Water, N Dr. Ollver. | 
ve took a Quart Glaſs Bottle ſtopt with a large Cork: And, Faſtening it to our . 59% 
1 * with a Lead at the End; we ſunk it to the Bottom of the Sea, 
Vol. I. X X which 
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which us Toor as dr pereeired we drew it up Again, and found the Colt, 
2 preſſed through the Neck of the Bottle into its Cavity, and the Bottle 

t of Salt Sti-Water. We Reßeated otir Exp ment with anothet Bottle and 
Cork in the ſame manner as before, but, the Cork being not: found, the Sca- 
Water ſoaked through it, and the Bottle was half full of Water; ;*{o- the 
Corkk remained in the Moùth of rhe rtfe, not preſſed down at all. We re- 
pented onr Eæpen nem a third time in 90 Hufom of Water, with a very 

und Cork, und much Krger than the Mouth of the Bottle. We beat it 
in Wirkt 4 Hämmer as far as it would go, leaving about an Inch of the Cork 
above the Mouth of the Bottle. Ihe Corkat this Trial was preſſed down 
only into the Neck, and bectmie Level with the Mouth of the Bottle : But 
Iteatty believe, had we had 10 or 20 Hu, of Water -more, it would 
ye cceeded 48 at our firſt Tryal. 


r. The following Bodies « were öuted gently into a Veſſel of well 


Twelye firſt Experiments were Weighed i in Scales turning with two Ounces, 
ut the laſt Seven were Weighed in Sales turning with one Ounce. The 
" 188g. nds und Ounces. here mentioned are A 


La 1, dw #24 » mY a4 Wrong.” *x <4 1 . Mo ry TE% 


hs. Me —_— Se ** —— — CY * 1 


| th 754 were Red Lammas Wheat of the laſt Year — — 
| 4| White Oats of the laſt Near. | | 
| 1 ſort of Oats were 2d. in a Buſhel 3 * theſe. 
15 Jue Peaſe (of the laſt Year, ) and much Worm- eaten. — | 49 12 
6| P/hite Peaſe of the laſt Year but one. — — — 5o 8 
53 SHED of the laſt Lear: (the beſt ſort ſells for 1 s. 6 d. 
8 
9 


| . 2 
| Jt A Foot of Wheat. — * 65. a Buſhel.) - — [47 8 
| al Kb ae the beſt fort (worth 6:5. 4 d. a Bathe, — —1 48 4 
| | The ſame ſort of eat meaſured the ſecond time. ——— | 48 


in a Quarter more than this — — — 


$| Mal of the laſt Year's Barley, made two Months before. — | 39 4 
Field Beans of the laſt Year but one. — — 50 


100 Whedten Meal (unſifted.) — — 131 0 
ri. Rye Meal (unſifred,) n Lon; e vw [a8 
12| Pump Water. — — l— — 6 ů $ 
13] Bay Salt, — — a 
_ = bil ö e 
13 — — — — 8 4 
15] Ne le Coal. — — —— 67 13 
4 {ric Coal from WWednesbury 63, but this is very eee 63 0 
7 Tin the filling the Interſtices between the greater pieces 

118 Gravel. —— — — 1109 5 

* [ | MOTT oem 1 EL Ae Ri — — 85 
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ge. Mae ſettled Clear. 


1 
Hals Dy 2 Dry. - — — 
Grab-Tree meanly Dry 
4b meanly Dry, and of the Our-ſide lax part of the Tree. 
4b = Dry, abour th the Heart. 
Pe Pry. , | 
Tu of a Knot . Root 16 Years 0¹d— 
Beech meanly 
Oak very Dry a almoſt Worm-eaten. 
E of the ſide ſappy part Fell d a Year ſince. 
ant Dry; but of a very ſound cloſe Texture. 
be Same tryed another ne 
9 — ———— 


' Moil Cyder, not Clear. — —— — — 


K 
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Dry. — — — — — 


— —  — — —— 


| 
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College Plain Ak the — 


n.. — 
Milk. 
Box the ſame. IIS Cm FE — — n_ — 
Redwood. the fame. — — — — —— — 
Beer Vinegar. = * | 
Pitch. ow 
Pir-Coal — N — — —ꝛ—aö•ͤä — — — 
Speckled Mood of Vigiuia ——— ————— . 


Lignum Vite. - 
dope Poſſe, — ——=== —== 


* — — — 


— — — . 
— — ZmœGmWs 


Kone, the Soft Lax kind.. 
4 — an old Dry Piece. 


— —-U-— — RX» 2 — — — — — — 


de | 


1 — — ——— —ä— — 


Hint 
lter . — — . —— — — — 0 
Black K a Marble. — ._ -: 


0 "= 
ge + % +a ——_ - . | 


. -— gu Marble — * ſort, of a vilible Cloſer Texture.| 
OC * — — — —— — — —— — — —— 
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1 The laſt. Experiment was tried with another quantity of Quicł-Slus, 
FP which had been uſed in Water in the preceeding Experiment : However, 4 
rather truſt the laſt, for that I found a ſmall miſtake (though herein the 
Calculation allowed for) in the Weight of the Glaſs containing the Ouick- 

Silver, in the Trial before. +. 
Ihe Slids here mentioned, were. Examined Aydroſtatically by Weighing 
them in Air and Water; but the Fluids, by Weighing an equal Portion of 
each in a Glaſs holding about a Quart. The Numbers ſhew the Proportion 
of Gravity of equal Portions of theſe Bodies: But if of theſe Bodies we 
take Portions equally Heavy, their Magnitudes will be reciprocally proportional 
to their-correſpondent Numbers: e. g. a Cubic Foot of Water is to a-Cubic 
Foot of Alabaſter in Gravity as-1000to' 1872 ; but a Pound Weight of Va- 
ter, is to a pound Weight of Alabaſter in Magnitude as, 1872 to 1000. 80 
that, knowing by the former Table, the Weight of à Cubic Foot of Ma- 
ter, and by this proportion in Gravity betwixt Hater and Alabaſter; we may 
by the Rule of Three find the Leigbt of a Cubic Foot of Alabaſter, and 
Z ſo of any other of theſe Bodies; or we may know their'Magnitude by know- 
ing their Gravity. So that, an irregular piece or quantity of theſe Bodies 
being offered, tis but. Heighixzg them, and we may know. their.juſt Magii- 

* tude without farther trouble. | | 


Pump-Water — | — ts ban ail 1000 
ET eee 2 Rn wy 
Apr. An. 1693 Saſſafras Wood. — — — — 482 

Phim-Tree ( Dry.) — — — . 

Matic — ᷑⁊ĩ — — — by 

Santalum Citrinum — — — — 809 

Santalum Album. — — | . | 1041 

Santalum Rubrum. — 2O•— — — — 11725 

Ebony. — — — — 177 

Lignum Rhodium. — — — — — 1125 

Lignum Aſphalusn.—— — — 1117 

Es, - 6 — — — — — 1 1177 
Succinum Pellucidum. — [10% 
er. — — — | 1238 
he top part of a Rhinoceros Horn. — — 4 

The Top part of an Ox Horn. — — | 1840 

The ( Blade) Bone of an Ox. — — — -| 1656 

An Humane Calcul». 1 10 

Another Calculus Human. — — — 143 

Another Calculus. n G——_— — — 1664 

Brimſtone, ſuch as commonly Sold. — — 18 


"of * 
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A E —— IHE" a. 
es zen Marble.— | — 


— — — __—_—— — — 
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A Cornelian, . IWR 

Tab. — — DG — — — TIT Og 

Coral. 
Hyacinth (Spurious.) — — — — PI — — — 
Jaſper (Spurious.) — — — — 


FE 4 * — ——— — — — 


—— — — — | n 2 
— — — — 


wv 
wa 

O 

OO 


A Pellucide Pebble, — ———— — —_——— * 200 
Reck Cryſtal, ——= ——— . 267 
Cſtalum Diſdiaclaſticum, — — — — ——_ ——_ — Ä•»„é?’˖7 12659 
A Red Paſte. — —— —ä—4—õ — — 21 2704 
Lapis Neplriricus —ͤͤ⁊ CS 
Lapis Amiantus from Wales, ——— — w—_ —— _—_— -_—_— 2894 
Lapis Lazuli. — — — — ———wSrZ5  —— —Uä—ä᷑ \ 2913 | 
An Hone, —— =orners: umn nh Rn Corn IEEE Senor Crs conn 3954 
A Granat, ———— —— — $442 ns ILY 3558 | 
A Golden Marcafite — — ae RE town ane WADA 3978|. 
A Blue Slate with ſhining Particles. —·⸗ ⁊äw um — þ 
A Mineral Stone, yielding 1 in 160 l 
The Metal thence Extracted. — — — — —— 2650 
The ( reputed ) Silver Ore of Wales, ——— ——}| 3500 
The Meral thence Extracted. — —— „ 
Biſmuth. — — — — 11087 
lter Solder. — — — —— — , 
Bon of a Key. — — — — — 8 — 8362 7 
Lee * N r en . en . — —— 7643 5 
8 — . — ——— —UI—ͤw— 7852 
ught Braſs. AIP — — — — — — — 8100] 
Hammer Braſs. — — — — — — — | 8280 | 
Sterling Sher. . 2 %ĩ ˙—r0!uf ĩͤ . ˙ Gl 3 18888 
A Braſs Half Crown. — — ——— — ——— 115535 
| 9468 | 
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\Eleflruyt a Britiſh Cin. —: — ĩ ͤ — — 

1 C Goin of Barbar. — — 2 ** | 
A Gold Medal from Morocco.” —— — Ts 1485 
A Meng. Gold Ducat.— — — — 3 118467 
A Gold Coin of Alexande/ s. ee . 8895 
A Oold Medal of Queen Marys. — —T — — | —.— 
A Gold Medal of ueen Elizabeth's. — _p—_—— —_— 19125 
A Megal eſteemed to be near Fine Goldl.·— — — |; 9636| 


1 VI. M. Homberg, has given us the following Table of the Vario Weioly; 
Wo Ref of ſome more Uſual Liquors in the Coldef, Time, and in the Hotteſt, © 


Winter and 2 
, — — Dr, 
N 530. — — ⅛ —— — — — — 
1. 2. 5 g 2 op 
Mar. An. 1700. |'TYhg Aræometer full of Mercury. ern 32 
ef Tartar, r. z 3 
pirit of Urine. 2 I04 1. Q 43 
of Vitirol.. „ 3 58/1 4 4 
it of Nitre. / 1 i 
pit of Salt, © 1 o 3g] 1 o 4 
Aqua Fortis. ('k, T 1 55 
17. ö go 7 0% 
Spizit of Wine — e 6 63 
* "River Vater | 1 7 53 7 57 
| | Diftilled Mater. 7 7 
[Dhis Empty 4rqometer Weighs - DBP Vx. LE 2} 


— ũ — 5 


| VII. I. Having poured a ſtrongly Atcalizat Menſtrinian (J uſed. that made 
Laar be Super. Of Nd Nitre, lowed by the — of a Cellar) into a. Pipe of Glaſs, 
ciel Figures of ſealed at one end, and not full a quarter of an Inch in Bore; that the Ca- 
3 vity, which in a greater depth would ſeem lefs deep, might be the more 
——_ cpi j, : We gently poured on it ſome highly Dephlegm d Spirit of Wine, 
and their Refe- Whichiwe knew would not Mix with it, but fwim above it, and preſent!y,. 
by ar. Royle. aß We had gueſs'd, we found the Figure of the Surface of the Lower Li- 
n. 131. f. 775- quor Changed, and the Cavity quite deſtroyed ; the Surface that ſeemed as it 
ö were, common to the two Contiguous Liquors, appearing Flat cr Horizontal. 
ud ſuch a Level Superficies we had, by putting theſe two Liquors together 
1 much Wider Glaſs,  _ 5 | 

' 72. We found alſo, that by Employing Oyl of Turpentine, inſtead of tl8 

Hint of Wine, the Liquor did almoſt totally Loſe its Cavity. 


: o 
: 1 
1 5 
* 


1 * 
o * ” 
* 
4 
« + 4 


3. But 


3. But, if, inſtead of Deliguated Tartar, we put common Water into the 
Pipe, we found this Liquor to retain its Concave Surface, though we put to 
it ſome Oil of Turpentine, and left it to reſt upon the Water a good while. 
4. Having provided ſome pure 0% of the Gum of Guaiacum, and poured a 
little of it into a ſlender Pipe, we found the Upper Superkicies of it to be 
Concave, -almoſt, if not altogether, like that which Water would have had in 
the ſame Pipe. But, when I put a little Water upon chis Oil, it preſently 
changed the Figure of its Surface, which became viſibly, though not very 
much, Protuberant or Convex. 

F. Having put ſome Oil of Tartar into the flender Pipe, and put ſome 
Drops of the Oil of Guaiacum to it, we found, that this Liquor did not ma- 
nifeſtly alter the Concave Figure of the Surface of the Liquor 4lcal;, as the 
Oil of Turpentine had done: And, having for Curioſities ſake warily poured 
a little Water upon the Oil of Guaiacum, I found, as I had reaſon to ſuſpect, 
that the upper Superficies of it Changed preſently from a Concave Figure to 
a Convex, ſo that this Oil in the midſt of the other two Liquors appeared 
like a little red Cylinder; which, inſtead of having Circular Baſes, was Pro- 
tuberant at both ends; but more at that which touched the Oil of Tartar, 

6. I putſome Eſſential Oil (as Chymiſts call it) of Cloves into a ne ſlender 
Pipe, and, having obſerved it to be ſomewhat Concave at the Top, where it 

was Contiguous to the Air, we cauſed a little Common Water (perhaps a 
quarter of a Spoonful or leſs) to be put to it, and found, as we expected, the 
Surface of this Oi alſo to be Tumid. And in regard this Liquor, as well as 
the forementioned Oil of Guaiacum, though it were fo heavy as to fink into 
Water, would not do ſo in Deliquated Salt of Tartar, we did, into another 
fender Pipe, put firſt ſome of this laſt named Liquor, then ſome of the Aro- 

matic Oil, and laſtly, a little Common Water; by which means we found, 
that the Little Cylinder of Oil, did, like that of the Oil of Guiacum, appeat 

Convex at both ends, but, was unlike it in one Circumſtance, that the Oil 
of (lives appear d more Convex at the upper end where twas Contiguous 
* Fug Mace, than at the Lower, that leaned upon the Surface of the Oil 
Ot 4 artar. | | , SL 

7. Having taken a little ſlender Glaſs, that was much longer, but of the 
like Bore with the former, we put into it a ſmall quantity of Buick Silver, 
and, having taken notice how t Upper Superficies ſwelled in the middle 
above the Level of the Parts where it touched the Glaſs, we poured ſome 
Water upon it, and found a Manifeſt and Conſiderable Depreſſion of the 
Surface, though the Protuberance were not quite Suppreſſed. ..... 


8. This Phænomenon, having been for greater ſecurity ſeveral times Repeat- 
ed, ſometimes it ſeem'd, that —_ the Aqueous Cylinder was much longer, 
the Depreſſion of the Mercurial Surface was ſomewhat greater. But this did 
not ſo yo ety happen ; But we often obſerved, that, though. a very little 
Water ſufficed by its Contact to make, in the J.dgmetitof the Eye, a mapi- 


feſt Abatement of the Protuherance of the Quick-Silver ; yet it had not 00 
ſame effect on that Ponderous Fluid, that it had, when being Wr | 

| ht of it was 

Incumbent 


9 


as high as the length of the Pipe would permit, a greater Weig 
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Incumbent on the Mercury, for then 1 maniſeſtly perceived, and ſhewed . 


others, that the Surface of the Quick Silver being Depreſſed almoſt to a Le 
vel in thoſe Parts of it that were near rhe inſide of the Glaſs, there yas 
bout the Middle of the Surface an Elevation of Mercurial Matter, that 4 
peared to be rather more than a half Globe, and was to the Height of its 
Full Semidiameter, raiſed above the reſt of the Mercurial Surface, and in 
that State it continued, as long as I thought fit to let it do fa.. And, let 
this Tryal ſhould Impoſe upon me, I cauſed it to be more than once Repeat- 


ed; and, the better to confirm it, I'afterwards cauſed the Incumbent ase 


to be Little by little ſuck'd up, and fonnd asl expected, that, when the * 
cumbent Water began to be too much ſhorten'd, the little Teat or Segment 


of a Sphere, lately mentioned, began to be ſomewhat Flatned, and Subſided 
s fu 


more and more as the Vater was further taken off. 
9. Having conveyed. into one of our Pneumatical rei vert, a Couple of 
{uch ſlender Pipes as have been already deſcribed, one of them Furniſhed 
with Common Water, and the other with Quick Silver, we cauſed the Common 
Air to be diligently Pump'd out, without obſerving any Senſible Change in 
the Concave Figure of the Water. But, as for the Quick Silver, I knew not 
what to conclude about it. For, having Repeated the Tryal twice or thrice, 
the Mercury ſometimes ſeem'd manifeſtly to. Swell, to be more Protuberant up- 
on the Exhauſtation of the Receiver, than when it was put in, eſpecially when 
its Figure was grins ee and the External Air, that was Pump'd 
out but ſlowly, was ſuffer d to Re-enter with all convenient Celerity. But 
that which yet kept me doubtful was, that I obſerved, Thar, upon the di- 
ligent withdrawing of the Air's Preſſureupon the Quick Silver, there diſcloſed 
themſelves ſome little Bubbles, which, I ſear'd, wehad not been able to free 
it altogether from, and which . 5 be ſuſpected to have ſome Intereſt in 
the Phenomenon. We alſo.convey'd into our Receiver, a clear Cymical Oil that 
Was heavier than Mater, and, whilſt it was Contiguous to it, had not a Con- 
cave but a Convex Surface, arid, having placed the Pipe fri wi both 
Liquors in the. Pumatiral Recefver, we Pump'd out the Air, without finding 
that the Oi ſenſibly altered its Protuberant Surface, as neither did the Wa- 
ter loſe the Concave Figure of it's upper Surface. SM 
10. 1 cock Hd Nitre, (or which is Analogous to it, Salt of Tartar) re 
ſolved per Deliquium into a Tranſparent Liquor, and having filled a clear Viol 
half full with this, T poured on it a convenient quantity of Vinous Spirit exadt- 
lx Refiified, that there might be no Phlegm to occaſion an Union berwixt 
the two Liquors, which ought, as ours did, to retain Diſtin& Snrfaces, and 
ſpeedily regain them, though the Glaſs were well ſhaken. Then, having found 
by a Tryal formerly mentioned, that Common Oil of — l if employed 
in a Competent Quantity, will not totally (and much leſs will readily) Diſ- 
ſolve in Sp7rit of Nine, and alſo having Obſerved (what may ſeem ſomewhat 
ſtrange) that if this Spirit of Viue be exquiſitely Dephlegm'd, the Oil thoug" 
a Chymical One, will not Swim on it, but Sink in it; J warily let fall ſome 
drops of Oil into the Spirit, and had the pleaſure to ſee, as I expedec, 
that they fell towards the bottom of theGlaſs, till their Deſcent was ſtop d 2 


SS „ 


8 


— 
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the Horizontal (for it was not Concave) Surface of the Alchalizat Liquor of | 

Fix'd Nitre. And, becauſe my defign was chiefly to obſerve the Superficial | 

Figure of a Fluid Encompaſſed by other Fluids without touching any So- | 

lid Body, I ſhall here take notice of the chief Phænomena that were produc- | 

ed of that kind, without Staying to Enquire into the Cauſes or the Conſe- | 

quences of them. 197 | 
1. If the O) Drops were but ſmall, they ſeem'd to the Eye exactly enough | 

Stherical, For, the Oil diftering but very little in the Specifick Gravity from 

the Spirit of Mine, the Drops did but juſt touch the Surface of the ſubja- | 

cent Alcali ; and, the ſame Drops being but ſmall, their own Weight was not | 

great enough viſibly to Depreſs them, and hinder that Roundneſs which the | 

Preſſure of the Ambient Spirit, or their own Viſcoſity, endearoured to give | 

them. | 7 

2: If an Aggregate of Drops were conſiderably bigger than thoſe newly 

mentioned, as i it had about a third Part of an Inch in Diameter, it would 

then manifeſtly lean upon the Alcalizat Liquor as upon a Floor, and a pear 

ſomewhat Elliptical, (tor ſome little part of the bottom was a Plain; ) the 

weight of the upper parts Deprefling the Drops, and making the Horizontal 

Diameter ſomewhat longer than the I canſverts. 5 Hol | 
3. If a yer greater Portion of 0.7 were let fall upon the Heavy Liquor, 

it would for a pretty while appear in the form of a ſomewhat Imperfect He- 

riſokere, or ſcme other large Se gion of a Sphere, the lower part being cut 

off; (as if a Globe were divided by a Plain) by the Horizontal Surface of | 

tre Deliquated Salt. | ue | 
4. But, if the Quantity of Oil were not too great, twas pretty to obſerve, | 

thac, though at firlt putting in, it did perhaps ſpread itſelf over the Subjacent 

Liquor, and lie as it were flat upon it; yet, by little and little, (for twas but 

ſowly) it would by the Action of the Ambient, concuring with it's own Te- | 

racity, be raiſed above the Surface of the Fluid Nitre, and be Reduced to the © 

ligure, either of half a Globe, or of a greater Segment of a Globe, or even 

of an Imperfect Ellipſis, according to the Bulk or Weight of the Oil. © * | 
5, Though theſe Globules, or Portions of Oil, did oftentimes readily min- 

gle, when they touched one another, yet divers times alſo we Ronny that, 

having warily approach'd them, we were able to make them touch without 

Mingling, infomvch that we have with pleaſure made them ſo far bear againſt 

one another's Surfaces, as manifeſtly ro'\preſs them inwards, though bei 

parted they would preſently Reſume their former Figure. Eut, in caſe an | 

of theſe Oily Portions came by a more Preſſing contact to be United, they 

would then alter the Figures they had whilſt ſeparate, ard take another 

ſuitable to the Bulk of the Aggregate. BINS th 
6. When a large Portion of Oi reſted upon the Saline Liquors, if then the 

Ambient Spirit was moderately and yarily Apitated, twas not unpleaſant to 

obſerve the various Figurations,w hich theConvex and Protuberant partof the 

mutilated Globe would be put into by the Shakes, without any Viſible Solu- 

tion of Continuity, cr conſiderable Motion of the whole Body, which would 

very quickly recover its former Figure. Though, if the Agitation were too | 
Val. I. Yyy ſtrong | 
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ſtrong; ſome Portions-would:be quite brok en off, and preſently turned in- 
to Little Globes. ee | 

11. I tried to produce another Phenomenon, that would not kare been un- 
pleaſant, by putting together in a ſome what large Veſſel, with other Liquor 
two Oils, (whereof one if I miſtake not, was from Tyrpentine )-which fir by 
reaſon of the Oleaginous Nature wherein they agreed, might exactly mingl: 
and make a Compounded Liquor; and then, by reaſon of there being one 
Heavier, and the other Lighter in Specie. than Water, might by this Liquor 

be again ſeparated, and Include betwixt them the Liquor that had Divided 
them. Bur I found that the Oils being once united would not be eaſily par- 
ted, but according to the Prevalency of the Lighter or Heavier Ingredient, 
in the mixture, the Compounded Od, would almoſt totally either Emerge to 
the top of the Water, or Lie beneath at the Bottom of it; I ſay, almoſttora!- 
Iys becauſe ſome, Part of rhe Oil, which was not perhaps all uniformly Mixd, 

id not keep in a Body with the reſt ; but either was ſeparated from the Mals 
in the form of Globules, or elſe ſticking to the ſide of the Glaſs, had the 
other part of its Superficies, which was Contiguous to the Water, very 
Variouſly Figured, according as the Bulk and Degree of Gravity of the ad- 
hering Oil, and other Circumſtances happen'd to Determine. 

Theſe are ſome of the Phanomena L obſerved in Oil of Turpentine, when 
*twas invironed only with Fluids; but, if it were permitted to be Contigu- 
ous to the. Inſide of the Glaſs, and ſo to faſten part of its Surface to a Solid, 
the greater part of the Surface, which remained expoſed to one or both of 
the Contiguous Liquors, would partly by their Action, and partly by the 
Gravity of the Oil itſelf, be put into Ngures fo Yarivm, and ſometimes ſo 
Extravagant, that 'twas much more pleaſant to behold them, than it would 
be eaſy to deſcribe them. | 

12. Confning Fluids may have Diſtin& Surfaces, without having, at leaſt 
in many Poſitions, Reæfraclions differing enough, or Reflexions ſtrong enough, 
to make the Plain that Diſtermipates them, obvious to the Eye. Thus, when 
the Oil of Tartar, or Nitrom Alcali, that I employed, happen'd to be very 
Clear and Colourleſs, I have more than once made highly Refified Spirit o 
Nine Float upon it ſo, that in moſt Poſitions the Vial ſeem'd to have in it 
but one uniform Liquor; the Plain that divided the two Fluids being unapt 
to be diſcerned, but in a Poſition. wherein the Rays of Light paſſing thence 
to the Eye, fell very Obliquely on it; and indeed, when there was no little 
Duſt or other Feculency, ſwimming upon the Surface of the Oil of Tartar; 
T had ſometimes much ado to convince Ordinary Spectators, that the Vial, 
in two diſtin& Regions of it, contained two Unſociable Liquors. 

13. We took a Deliquated Alcali, made of Nitre and Tartar, and deeply 
Tinged with Cochineel; and, that the Liquors might not only be Heteroge- 
neous, but as differing in Gravity and Denfity, as we could make them, ve 
poured on it a peculiar kind of Oil lighter than Spirit of Vine, and holding 
the Plain where the two Liquors were Contiguous in a convenient Poſition, 
in reſpe& of the Light and the Eye, I obſerved it to make a ſtrangely vivid 
Reflexion of the Incident Beams of Light: So that this Phyſical Surface 2 
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was flat, look'd almoſt, for *rwas not ſo Secular, like that of Ouick-Silver ; 
and, when I kept it till Night, and conſidered it by the . . of a Candle, 
the bright Figure of the Flame was ſtrongly Reflected almoſt as from a Cloſe 
Specular Body; which tempted me to ſuſpect, that there might be ſomething 
eſe than the bare ſmoothneſs of the Surface of the Alcalizat Liquor to produce 
ſo brisk a Reflection; and the rather, becauſe I did not Obſerve, that the re- 
mains of the ſame Tinged Alkali, which I kept in another Glaſs, nor a Por- 
tion of the ſame Oil, which I had alſo by me in a ſeparate Vial, did either of | 
them aflord ſo Vivid a Reflection from its Surface; tho' I did theleſs wonder 

at this, becauſe of the great Diſpoſition to Reflect Light, which. I had for- | 
merly the Curioſity to Obſerve in the foremention'd Oih, when I joyned it | 
with other Liquors. I ſhall add, that looking on this Liquor, as a Body 

which, though it have all the neceſſary Quantities of an Oil, does in regard of 

its Origin, and ſome Properties I have found in it, difter from common Chy- 

mical Oils ; 1 was invited the more to obſerve its Phenomena in reference to 

RefleAion, and I found among other Things (not pertinent to this Place,) 


Firſt, That the Confining Plain often mentioned between the Tinged Alcali, 
and this Liquor, did not appear Red itſelf, nor communicate that Colour to 
the Image of the Flame of a Candle Reflected from it. Secondly, That when 
| warily ſhook the Vial, which contained the two Liquors, the uppermoſt 
would be reduced into a ſeeming Froth, conſiſting of a great number of Im- 
perfetly Globular Bodies, which after a while would make a kind of a 
Rude Phyſical Plain ; which, though neither very Horizontal, nor ſenſibly 
Smooth, would at its upper Superficies, ſend back the Jrcident Light with 
more Briskneſs than one would expect; and, when the ſeeming Froth con- 
ited of ſmaller Particles, theſe, when they were of a certain Size, and con- 
icniently Placed, in reference to the Flame of a Candle and the Eye, would 
(as more than one Trial informed me) Reflect the Incident Light ſo many 
ways, and ſo viſibly, that they ſeemed, for multitude and ſplendor, like little 
Sparkling Corpuſcles of Poliſhed Silver; or almoſt like theſe Gliſtering ones, 
that appear when a clean Plate of Copper is firſt Immerſed into a much allayed 
Solution of good Silver, made in Aqua Ertis. Thirdly, That though pure 
Spirit of Nine be ſo thin a Lipuor, and our Oil is nevertheleſs, ſo Light as to 
Sim upon it, yet I found the Confining Surface very ſtrongly Reflexive. ' 
I have alſo found, that ſome other Efential Oils (as Chymiſts call thoſe 
thatare Diſtilled with Water in Limbecks) and particularly an Unſophiſticated 
Oil of Lemons, did with our Tinged Alcali afford moſt of the ſame Phænome- 
a; but not ſo Brisk a Reflection: 1 ſay, moſt, chiefly becauſe with Spirit of 
ine, their Subtile Oils, as 1 formerly noted, will readily be confounded : 
Though our Anomalous Oil be unſociable with it. | 
| 14. In Cold Weather we took Eſſential Oil of Anni ſeeds, whoſe Property it d 13% P. 799. 
is to Coagulate in ſuch Weather, ard, having in a gentle warmth brought it 
to be Fluid, we poured it into a flender Vial more than half filled with Com- 
mn Mauer, that had been alſo a little warmed, that the Oil might not be too 
laſtily reduced to its former State. This Oil being Lighter than ſo much 
Vater, and, being poured on in a convenient Quantity, had its Upper Surface 
Yyy e. ſome- 
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ſome what Concave, as that of the Water was; but the Lower Surface, Sur 
rounded. by the Water, was very Convex, appearing almoſt (for it was not 
perfectly) of the Figure of a great Portion of a Sphere. This being done, 
the Vial was ſtopr, and ſuffered to reſt fer ſome time in a Cold place, by 
which means the Mater continuing Fluid as before, the Olof Anriſeeds was, 
as I expected, found Coagulated in a Form appreaching to that it had vhilſt 
in a Fluid State; I. ſay approaching, "was it was not eaſy to diſcern the 
exact Figure in the Vial I vas fain to make uſeof : And I ſuſpected, that the 
Oil grown Conſiſtent was become leſs Convex than before. But *twas worth 
Obſerving, how great a Difference there was between the dull Reflecliun it 
made when it. was Ceagulated, and the fine Reflefticn it had made whilſt cas 
a Liquor. The later of which Reſtections brought into my mind, how Vivid 
the Reflective Power of ſome Fluids is in Compariſon. of that of the Generali- 
ty of Solid Bodies. | 
15. Having obſerved, That Quicl- Silver, and Rectiſied Oleum Petra, are, 
the Former of them the Heavieſt, and the Latter the Lighteſt, of all the Vi- 
fible Fluids that are yet known to me; I put ſome (Diſtill'd) Quick Silver into 
— a ſmall Vial, and held it in fuch a poſture, That the Incident Light was ſtrong- 
ly remitted to my. Eye, I then ſlowly put to it ſome Petroleum, that being 
well Rectified was very clear, and obſerved, that, as this Liquor covered the 
8365 Silver, there was at the Imaginary Plain, where they both confined, 
a Brisker Reffection than the Quick Silver alone had given before. On this ce- 
caſion it will not be amiſs to take notice; that either the Surface of the Ait 
itſelf, as thin and yielding a Fluid as it is, or the Surface of a Solid conti- 
guous to included Air, or ſome interpoſed Sultile Matter, may Reflect the I. 
cident Beams of Light more ſtrongly. than moſt Men would expect. To this 
purpoſe, I remember, that a Curious Perſon having one Day brought me a 
couple-of. Rarities, which he told me were two pieces of a Solid, but trar- 
ſparent Body, that he:had. caſually found; in one of which there was a 
Pearl, Large, Round, and. Orient, and in the other a leſs Perfett One: 
One of them was opened, and that which had appeared a Pearl was fouid to 
be but a Cavity, that contained no groſſer Subſtance than Air. And I hate 
by me, a well ſhap'd piece of Glaſs of a good Thickneſs, with an Aerial 
Bubble in the middle, which by ſome Qualities particularly its Pear-lile 
ſhape and, Vivid Reflection, does not ill reſemble a fair, though not Orient Pe! 
But, in tuchlike Obſervations, the Poſition of the Eye, and that wherein 
the Body receives the Beams of Light, may be very conſiderable. For I have 
by. me a Small Stone (with which 1 puzzled a Skil ful Jeweller to deter 
mine what kind of Gem it was) that being laid flat upon ones Hand, 3 
piece of Paper, and look'd on Directly downwards, looks almoſt like a piece 
of Common Glaſs, and is tranſparent: But, if the Eye be ſo Placed, that 
the Incident Beams of Light, by whoſe Reflection it's ſeen, fall with a comeir 
ent 1 5 of Obliquity upon the Stone, it makes an exceeding pre! 
ſhew, ſometimes appearing like a fine Opal, and ſometimes not very unlile 
an Orient Pearl, | | 
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16. We made a competent Quantity of a Re/inor or Gummoru Subſtance, 
that looked like High Coloured Amber, but was eaſy to melt. This we put 
into a deep round Glaſs with a wide Mouth, and held it by the Fire- ſide in 
a moderate Warmth, till it was brought into a Fluid State; then we Tranſ- 
ferr'd it into one of our Pneumatical Recervers, where we preſumed, that this 
Temporary Liquor, would, as well as Liquors that are conſtantly ſuch, di ſ- 
cloſe Aerial Bubbles, when the Preſſure of the Air was withdrawn from it ; 
and accordingly having cauſed the Air to be Pumped out by degrees, we 
found, that ſtore of Bubbles appeared at the Top of the Liquor, and made 
there a copious Froth, many of them being by reaſon of the Viſcoſity of the 
Fluid, very large, and divers of them, becauſe of the Nature and Texture of 
it, and the Thinneſs of the Films, being adorned with the Colours of the Rain- 
bow, whoſe Vividneſs made them pleaſant to behold, and ſuggeſted to us 
ſome Optical Confiderations. But, notwithſtanding this Froth, I cauſed the 
Pumping to be continued, that thoſe Bubbles that had moſt of Common Air 
in them, and which therefore are wont to Riſe firſt, might get to the Top, 
and the Subſequent Bubbles might meet with more reſiſtance from the Liquor 
ſtill tending to grow Cold, and. ſo might be the more Expanded, and yet 
kept from Emerging by the Concretion of the Reſinous Subſtance ; and an- 
ſwerable to this we found, That, when thisSubſtance had reſumed its conſiſtent 
form, there were intercepted, between the Upper and the Lower Surfaces of 
it, ſome Bubbles that were not ſmall, which yet had a conſiderable Reflefion, 
notwithſtanding tlie ſmall Quantity of the groſſer Particles of the Air, that 
may be ſuppoſed to be contained in Bubbles fo very much Expanded. 


17 Tis taken for granted, That the Filing Drops of Rain are Spherical, 


yet their Deſcent is ſo ſwift, that I fear "ris rather Suppoſed then O! ſerved that 
their Figure is Pherical ; which will be the more queſtionable, if it be true, 
which is vulgarly thought, That Hail is but Rain Frozen in its paſſage through 
the Air. For tis evident, That the Grains of Hail are frequently of other Fi- 
gures than truly Orbicular. But the Surface of Water may have Differing 
Figures, according as tis totally Encompaſs'd with Heterogeneous Fluids, or 
as tis only in ſome places Contiguous to one or more of them. In the for- 
mer caſe we found it not ſo eaſy to make an Obſervation, becauſe, we know 
not of any two. Liquors (ſetting Mercury aſide) that will not Mingle either 
with O:.e Another, or with Water. We therefore catiuouſly convey'd into 
ſome Chymical Oil of Clues ſome Portions of mmen Water of differing Big- 
neſſes, taking care, as far as we could, that they might rot touch one ano- 
ther; by which means the Oil being Tranſparent, and yet ſomewhat coloured, 
"Twas eaſy to obſerve, that the ſmaller Portions of Water were ſo near totally 
Invironed with the 071, that they were reduced into almoſt Perſect Globes; 
Thoſe Portions, that were ſomewhat bigger (as about twice the bigneſs of a 
Pea,) would be of a Figure ſomewhat approaching to that of an Eli/is (for 
twas not the ſame) and thoſe Portions that were yet ſomewhat Larger, tho 
they ſeemed tobe ſunkalmoſt totally beneath the Oi; yet, they held to it by 
a ſmall Portion of themſelves, whoſe Surface was eaſily enough diftinguiſh- 
able from rhat of the Oil. Theſe larger Portions of Inmerſed Water _ 
| almo 
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almoſt wholly Inviron'd with the other Liquor, were by it feduced into a 
Round Figure, which was ordinarily ſomewhat Elliptical, but more Depreſ- 
ſed in the Middle than that Figure requires. | 
18. Having into a Slender Pipe, of that ſort that has been deſcribed be- 
fore, put a little Oil of Cloves, and upon this ſome Oil of Turpentine, that ſo 
the Mater might both above and beneath be touched by Heterogeneous Li- 
quors, I obſerved not the Oil of Cloves to be very manifeſtly T'umid at the 
top, nor the Lower Surface of the Oil of Turpentine (for the Upper was Con- 
cave) to be very Convex : For ſomewhat Convex it was Downwards. And, 
from rhis *twill be eiſy to conclude, the Figure of the Cylindrical Portion 
of Water intercepted between theſe two Oils. | 

19. Itook Oilof Auniſeeds, thaw'd by a gentle warmth, and Common M- 
ter, and, having put them together in a convenient ſhap'd Glaſs, they were 
ſuffered to and in a cold Place, till the Oil was coagulated ; which done, it 
was Parted from the Water, and by the Roughneſs of its Superficies mani- 
feſted, as I expected, that, when its Parts were no longer agitated and kept 
eaſily Diſplaceable, by the Subtile permeating matter, or whatever other 
Agent or Cauſe it were to which it owed its Huidity, when the Contiguous 
Water grew unable to inflect, or otherwiſe Place them after the manner re- 

uiſite to conſtitute a Smooth Surface. And, what happen'd to that part of 

= Oils Surface that was touched by the Vater, happen'd alſo to that which 
was contiguous to the Air, ſave that the Aſperity of the laſt named Surface was 
differing from the other, which, whether it were an accidental or conſtant 
Phænomenon, farther 'Irial muſt determine. Burl have often obſerved, That 
the Upper Surface of Oil of A4aniſeeds, when this Liquor comes to be Coa- 
gulated by the Cold Air, was far enough from being Smocth, being variouſly 
Aſperated by many Flaky Particles, ſome of which lay with their broad, 
and others with their edged Parts upwards. | 

20. An Inequality and Ruggedneſs of Superficies I have alſo obſervedin 
Water, when, having covered it with Cmical Oil of Juniper, and expoſed it 
in very cold Weather, though the Oil continued Huid, yet the Hater being 
Frozen had no longer a Smooth Superficies, as whilſt in its Liquid ſtate 'rwas 
Mawes Dp to the Oil. And the like Inequality, and rather a greater, we ob- 
ſerved in the Surface of Mater Frozen, which had Chymical Oil of Turpentia: 
Swimming over it, yet a no leſs, if not a much greater, Roughneſs may be 
oftentimes obſerved in the Surfaces of divers Liquors that abound with Ha- 
ter, when, thoſe Liquors being Frozen, their Surfaces have an immediate Con- 
tat with the Air. I ſhall here add, that, having purpoſely cauſed a Strong 
and Blood-red Decoction of the Soot of Wood to be expoſed in a large Glals 
in a very Cold Night, I was more pleaſed than ſurprized, to find in the Morn 
ing a Cake of Ice, that was curiouſly Figured, being full of large Flakes 
ſhap'd almoſt like the broad Blades of Daggers, but neatly Fringed at the 
Edges. But that which I chiefly mention theſe Figures for, is, that the) 
ſeem to be as it were Imboſt, being both to the Eye and the Touch Raiſ- 
ed above the Horizontal Plain or Level of the other Ice. 
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21. I have ſometimes obſerved the like Phanomenon in one and the ſame 
Liquor, and particularly not long fince in Froſty Weather, on a Vial where 
Lnad long kept Oil/of Vitriol, I perceived that the Cold had reduced far the 
greateſt part of the Menſtruum into a Conſiſtent Maſs, whoſe upper Surface 
was very Rugged and oddly Figur'd, though it lay covered all over with a 
pretty deal of high coloured Liquor, that was not Frozen or Coagulated, 
nor {cem'd to be diſpoſed to be ſo, at leaſt, in that Degree of Cold. | 

22, This may be alſo obſerv'd in the beſt ſort of what the Chymiſts call 
Regulns Martis Stellatus, where the Figure of a Star, or a Figure ſomewhat 


like that of the Decoction of the Soot lately mentioned, will frequently appear 
Imboſt upon the Upper Superficies of the Regulus ; and ſuch a Raiſed Figure 


[ have ſeen on a Maſs of Regulus made of Antimony without Mars. But, if to 
thoſe two Bodies Copper be alſo Skillfully added, the Superficies will be often 
times adorned with new Figures according to the Circumſtances ; tho the 
moſt uſual I took notice of was that of a Net, that ſeemed to cover the Sur- 
face of the Compounded Regulus. But this is not ſo conſtant, but that I have 
by mea Maſs of the Conical Figure, conſiſting of two very Contiguous, but 
eafily ſuperable Parts, whereof the Lowermoſt, whichabounds more in Metal, 
hath its upper Surface covered with Round Protuberances, in Shape and Big- 
neſs not unlike to ſmall Peaſe cut in two; and theſe are ſo really Imboſt and 
Elevated above the reſt of the Superficies, that the other part of the Cone, 
which is of a more Scorious Nature, has in its Lower Surface, which exact- 
ly fits the Upper of the Regulus, Cavities, for Number, Shape and Bigneſs, 
anſwering to the Protuberances lately mentioned, which Argues that the | 
Regulus cooled firſt with that Inequality of Surface we have deſcribed, and | 
that the Lighter and more RecrementitiousSubſtance,continuing longerFluid, 
had thereby Opportunity to accommodate itſelf to the Superficial Figure of | 
the Regulus, on which it firſt leaned, and afterwards Coagulated. 


VIII: 1. My Brother, Mr. Tho. Molyneux (in the Nouvelles de la Republique Why Bodies pig. 
de Lettres) has given this Reaſon for the Phenomenon, viz. That the Internal _ 4.5 . 
Motion of the Parts of the Liquor does keep up the Particles of the Diſſalved So- gal Lighter 
lid, for they, being ſo very minute, are moveableby the leaſt Force Imaginable, Mr. Wil. 
and the Action of the Particles ot the Menſtruum is ſufficient to Drive the 3.1. . 89 
Atomesof theDiſſolvedSulid Bodyfrom place to place;and conſequently, notwith- Moy 4. iche 
landing their Gravity, they do not Sink in the Liquor Lighter than themſelves. 

But I conceive another Account may be given of this Appearance, and that ; 
the Prime Law of Hhdreſtaticks is a little deficient. *T'is true indeed, if we | 
conſider only the Specifick Gravity of a Liquor, and the Specifick Gravity of a | 
Solid Particle Floating therein, the forementioned Rule is exact; but in Sink- 
ing there is requiſite a Separation of the Parts of the Liquor by the Sinking 
Body; and there being a Natural Inclination in the Parts of all Liquors to 
Union ariſing from an Agreement or Congruityof their Parts, there is a Reſiſtance 
therein to any thing that Separates this Conjunction: Now, unleſs a Body 
have Weight enough to overcome this Congruity or Union of Parts, ſuch a 
Dody will Float in a Liquor Specificaly Lighter than itſelf, But that a ery 
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Body, as Mercury or Jon, may have its Parts reduced to that Minuteneſz 
that their Gravity or Tendency Downwards, is not ſtrong enough to Separate 
the Coheffon or Union of Parts of a Liquor, will be wanifeſt, if we conſider, 
that the Reſiſtance made by the Medium to a Falling Body, is according tothe 
Superficies of the Body: But, as the Body Decreaſes in Bulk, its Superficics 
does not proportionably Decreaſe ; thus a Sphere of an Inch Diameter has 
not eight times leſs Superficies than a Sphere of two Inches Diameter, tho 
it have eight times leſs bulk, and conſequently paſſing through a Medium, as 
ſuppoſe Air or Water, the Sphere of an Inch Diameter, is, proportionably 
to its Bulk, more Refiſted, than a Sphere of two Inches Diameter in propor- 
tion to its Bulk, and hence it will come to paſs, that at laſt a Body may be re- 
duced to that Minuteneſs, that its Gravity Preſing Downwards (which is 
according to its Bull.) may be leſs thin the Reſſtance of the Medium, which 
operates on the Surface of the Body; ſeeing, as I ſaid before, the Surfaces 
of Bodies do not Decreaſe ſo faſt as their Bulks, theſe Decreaſing in à Tri- 
plicate, but thoſe in a Duplicate Rati? of the Bodies Diameters. 

But, becauſe I have ſaid that the forementioned Law of Hydroſtaticls is a 
little Defective, I deſire to explain myſelf a little further in that point. In 
Weights Falling through the Air, were Gravity only conſidered, the Proporti- 
ons of their Deſcents would be exactly as Galileo has Demonſtrated ; but it 
is allowed by all, that the Reſiſtance ot the Air, not being conſidered in tlioſe 
Demonſtrations, they are not Mithematically True in Practice, but that really 
there is ſomething of that Proportion hindred by the Air's Ref/tance. Now, 
what is this leſs than to ſay, that the Refftance of the Air takes off ſome of the 
Operation of Gravity, or is able to withſtand or oppoſe part of its Action? 
And if ſo, what ſhall we ſay, were an Tron Sphere let'through a Medium of 
Water? Surely, the Proportions of irs Deſcents would be much more Di- 
ſturbed herein, as Water is much more ſolid and difficult to be Separatedcr 
paſled through than Air, and conſequentlywe muſtneeds grant, that more of the 
Operation of Gravity is taken oft or reſiſted by this Oppoſition of the Ma- 
ter, than that of the Air. And if ſo, ſurely there may be a certain Degree 
of Gravity, that may be quite taken off by the Reſiſtance of the Water: Were 
a Piſtol Bullet let fall through the Air, it would Deſcend imperceptibly nigh 
the Proportions that Galileo has aſſigned, but were a ſingle Grain of Sand ſo 
let fall, it would be much hindred in its 'Courſe, and half of this Grain 
would be more obſtructed ; What ſhall we then ſay of the Ten Thouſandth 
part, or of a part of the Ten Thouſandth Millionth of this, and again of 
the Infinite Subdiviſions of that, till at laſt we come to a Part that would 
be wholly Refiſted, or kept up; ſuch as I conceive the Minute Particles of 
a Body Diſſolved in a Menſtruum. 

On this Account, *tis, I ſay, that the forementioned Principle of Hani 
ticks is a little Defective; for it conſiders not the Natural Cengruity of the 
Parts of a Liquor, whereby they deſire as *rwere to Unite and Keep toge 
ther, juſt as we ſee two drops of Water on a dry Board being brought toge. 
ther, do jump and coaleſce, and therefore Liquors have an Innate Power 0! 
Reſiſting a certain Degree of Force that would Separate them; ſuch as In, 
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joſe the Degree of Gravity, in the moſt minute Particles of a Body Diſſolved 
in a Menſtruum. | : 8 - 

The forementioned Rule holds true to the moſt nice Senſe in great Bodies, 
but in thoſe that are by many Millions of Diviſions ſmaller, it ſeems to 
Fail. | | 

I would not however be thought wholly to Rej ect my Brother's Solution of 
this Problem; for certainly that Motion ( whatſoever it is) in a Menſtruum, 
which is able to diſſolve ſuch a Solid Body as Iron, that is, which is able 
to diſturb the Cloſe and ſtrong Coheſion of the Parts of Iron, may very well 
be ſuppoſed ſufficient to diſturb or keep up theſe Parts from Reſting in the 
bottom of the Veſſel, wherein the Solution was made; and certainly no bet- 
ter account can poſlibly be given of ſuch Solutions, than by ſuppoſing ſuch 
an Internal Motion in rts of the Menſtruum Inſinuating themſelves into 
the Solid Body, and looſening its parts. Bur I leave to others to conſider 
what Kind of Motion and Peculiar Conformation of Parts is requiſite both 
in the Menſtruum and in the Diſſolved Body, that a Solution may reſult 
from their Commixture, - | 

2. Tho Liquors Conſiſt of Parts United, and tho' this Union be eaſily congder's ; by 
Deſtroyed, yet of Neceſſity it tequires ſome degree of Force for Effecting fn, Tho. Mo- 
it; Yet this Property ought not to be rely'd on as the Sole Cauſe of this Bid. p. 33. 
Appearance; For, in this Slurion of the Problem, We firſt Suppoſe the Minute 
Particles of a Heavy Body Rais'd, and then give the Reaſon of their not 
Sinking ; Whereas tis not to be queſtioned, but that that Force which 
Raiſed them, is the ſame that Keeps them from Falling to the bottom. 


IX. Sir Sam Moreland undertakes to Demonſtrate, (contrary to the Com- ,, 
non and Received Opinion through Exgland and all Europe i ning of 
1. That he will Force Water 60 Foot high with treble the Weight that zan. 3; 
ſhall Raiſe it 20 Foot, and ſo proportionably, in infinitum.. 8 
2. That by how much Wider the Barrel is, in which the Forcer Works % 


than the Pipe through which the Water is forced up, by ſo much is the 
Engine Preſſed with Unneceſſary Weight. ; 
X. 1. Elapſa nuper Eſtate, Ann. 1684. in manus incidit Tractatus qui- "pp 

dam inſcriptus Sipho Wurtemburgicus, five Sipho Inverſus Cruribus æque-altis . 

Fluens & Refluens hactenusInauditus: de hac Machina magnifica prædicat Au- 27 — 

thor, ſed Lectorem orat ut ignoſcat Patrono ejus Sereniſſimo quod Myſterium 5 J 

Structuræ ejus ſibi ſervet. Hæc dum Legerem in mentem venit quo modo 2 14% * 

inſtrui poffit Sipho, ut quæ de Murtemlungio illo narrantur præſtaret. Ha- Nor. as 1 

bens ergo in manibus Siphonem quendam Vitreum, erexi eum ſupra duo Vaſ- 

cula quantum potui perpendiculgriter ; dumque in eo ſitu ſiſteretur, affudiin 

unum ex Vaſculis Aquam, donec Orificium Hphonis paululum ſuperaret, & 

latim in alterum Vas ut expectabam effluebat Aqua: tunc Evacuato illo 

Vale in quod primum Aquam Infuderam in alterum Effudi, & immediate 

Aqua iſta Refluebatin prius Vas. Licet non auſim Artificium hujus Sphomis 

IR Wirtemburgico W 2-9 Utilitatem ſpectemus, cum 
| Z K | eo 


1 


* 


„ * . 
— — —_ 


+ = 
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eo certare poſſe (præſertim ſi addatur ei Inſtrumentum q 
m peculiari à me excogitato,) non multum dubito. e 
D. Ff. In Tractatu de Siphone Wurtemburgico, qui Stutgardia Authore De. $; 
d. 3 , 0 
2 * mone Reiſelio nuper Editus eſt, magna quædam atque inaudita, ſi & Util" 
& Raritatem & Artificium ſpectes, de novo illo Siphone prædicantur: ipſius 
autem Proprietates Characteriſticæ proponuntur his Verbis. 
| 1. Ut Orificia Crurum Duorum Siphonis ſui horizontaliter ſita Labris inſernu- 
tur; cum in Veterum inventis Crus longius infra Labrum ſeu ZEquilibrium deſcen- 
dat ſemper. | x 
2. Ut Orificiis vel partim vel dimidium Aqua repletis, Effluat tamen Aqua 
' ſuper Montem ducta; cum in reliquis Siphonibus totum Orificiunm Aqua adimple- 
ri ſeu immergi Aque debeat. 10 ee Lo 
3. Ut in Siccitate diuturna quieſcens Machina tamen effettum producat * Aﬀfiuente 
4. Ut Lumine ſeu Orificio alterutro Aperto, altero vero poſt Horus demum aut 
Diem, ſeu per Epiſtomium, ſeu Conum recluſo, Effiuat tamen Aqua ; cum in ali. 
utraque Simul Lumina Aperiri debeant. | PUT IE CHILE © 
5. Ut in Horizontali Linea pofitis Orificiis, & aqualibus quoad - Altitudinem 
Ouribus exundet Liquor; cum in Portæ Aliorumue Machinis- in aqualia debeant 
Cura eſſe, & Perpendiculum maj. | R Tor 
6. Ut ab utroque Labro in utrumque Labrum infuſa Aſcendat & Effluat Aqua; 
cum —— Veteribus non niſi per unicum nempe Longius, Crus Effluat, nunquan 
i Hzc ſunt ipſius verba Authorit, qua vero ratione, quibuſve auxiliis tanti 
effectus produci poſſint, ne verbum quidem: Me itaque juſſit Regia Societas 
Machinam conſtruere, quæ eadem illa in Libro deſcripta Phænomena exhibe- 
ret. Rem quidem tribus variis modis exequutus ſum; ne vero tædioſus ni- 
. 4 ee videar, ſequentem methodum utpote facillimam inſtar omnium fore 
H. 199, A A Sunt duo Vaſa Metallica quibus duæ Siphonicextremitates inſeruntur. 
BCDEDCB-eſt. S;pho, cujus Lumina BB, In eadem Horizontali Linea 
diſponenda ſunt. F eſt Tubulus foramini in ſuperiori Siphonis parte adfer- 
ruminatus, diligenterque obturandus,. poſtquam Sipho Aqua exacte Reple- 
Atns fuerit: jam manifeſtum eſt Aquam in partibus C D, contentam, Aer 
ux terno ingreſſum — ne ad ſuperiorem Siphonis partem E penetret: 
Sipbo igitur Aqua ſemper plenus (modo debitam Altitudinem non excedat,) 
m ſuum certiſſimè producet ſtatim atque Aqna in Vaſibus A A, con- 
cdWleñnta alterutrius Orificii B, partem aliquam Replebit; quumque Ambobus 
Orificiis Aqua partim Repletis, in utroque Vaſe A ad eandem Horizontalem 
| Lineum Superficies Aquæ pervenerit, ſi alterutri Vaſi vel tantillum Aqz 
infuderis, pars ejus per Spbonem ſtatim in alterum Vas deferetur, eademque 
ratione cætera in Libro deſcripta Phænomena exhiberi poterunt. 
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ff. e 
J. Ne diutius Sereniſſime Societatis deſiderium fruſtrater, aut morarer, fa- By P. Salomon 
teor Excellentiſſimi D. D,. Papin Siphonem ipſiſſimum eſſe Vurtemburgicum, * 1 
etiam cum Recurvatione Pedum factum; neque ali ud eſſe Myſterium, ut 5. 178. f. 1272. 
Irventor ipſe ſcripſit, in Summitate, quam quod per Infundibulum debeat ä 
Impleri, {ine qua Impletione non poteſt transfluere. Quod proximè Typis 

amplius confirmabitur, quia longum nimis eſſet & tædioſum hic omnia 

ſcribere. ee i I anld's 3 

Aſt, ut in præſenti oſtendam me hactenus nonnihil laboraſſe circa Siphonts 

eflectus; ecce inter Experimentandum, hoc quoque mihi occurrit; ut didice- 

rim, quomodo in Vertice vel ad Latera poſſit Effluere; quod hactenus multi 

— anime: vficis 5 Ro 


XI. 1. A A, Is a great Glaſs made like a Tumbler, but much bigger, , ,,, ,,, 
and laid upon the Chimney Board, BB. © Raiſing Water, 
CC, Is the Engine like a ſmall Rock, that doth conſtantly Spout out Water wry Py "a 
by the two Holes DD: This Rock is kept at a diſtance from the bottom of On. Tapes 
the Glaſs AA; ſo that it may plainly be ſeen that it cannot Receive any July Ko. 1655. 
Water by Subterraneal Tubes. | ſy * 
EE, Is a factitious Coral, reaching from the Center cf the Rock CC, to 
the Center of the Crown F F. | 11 
FF, Is a Crown bearing upon the Aperture of the Glaſs A A, and holding 
the Rock CC, Suſpended at a conſiderable Diſtance from the Bottom. 
GG, A Glaſs Open at both ends, apply'd to the Rock C C, to keep the 
Water upon it from falling down. $1735 -:- > hes 
The Water in this Engine runs conſtantly H H, Two Shells to receive tho Sow : by 


8 » - Dr, Nath, 
Water from the Jerto s. | Vincent. 


2. Within the Rock CC, there may be a Veſſel placed, which ſhall be 3. 177. p. 1215 
made like the Body of a pair of Belus, or thoſe: Puffs heretofore uſed by B 
bers, which being filled with Water, a piece of Clockwork put under it may 
produce the Jett s; the Water being received into the She H H, and running 
thence into the hollow of the Coral E E; may be thereby conveyed into the 
Follicular Cavity in the ſame quantity it is Ejected from the two Emerging 
Tubes; and it will Circulate according to the going of the Cleck-work. 
3. I conceive that the Air is forced into the Outer 25 at the bottom thereof. By Mr, B. A. 
That it then paſſes up between the two Glaſſes. ST fe, 
That the Outer Glaſs or Caſe being cloſe Luted at the Head or Crown to 

which the Inner Glaſs is hung by the Coral, the Air is forced into the Mouth 
That the Air ſo forced preſſing on the Surface of the Water that covers 

the Rock, forces the Water to riſe through thoſe two extream Parts that 

are not at all Clogg'd, or covered with Water. | | 
4. ABDE, hanifes a Cylindrical Veſlel, Cloſed. on every fide, and Di- % — 


ſcribed, W. Te- 


vided into two Rooms by the Floor E F. bon. 


LMH, Is another Cylindrical Veſſel within that Upper Room, Ce- i gg. 
meuted with its Mouth downwards to the Floor, and full of Water up to Dec, an, 1685. 
the Surface I K; the upper part thereof G I K H, being full of Air. 


222 2 QO, 


(540 
O, RP, Two Pipes, open above and below, and let through the Upper 
RS into this Ved. and reaching almoſt down to the Floor EF. "we 
VW, a Pipe open above. and below, and let into the Upper Room. 
"7 OTA be cloſe joyned round about them to the Floors C D, 
XY, Twolittle Hemiſpherical Bladders prepared with Oil or ſome Oily 
Subſtance (as Butter and Turpentine) againſt Water, and Cemented with 
their Mouths upward to the Floor E F, underneath. 
4, 6, Two Valves Opening out of the Upper Room in the Bladders. 
7, J, Two other Valves Opening ont of the Bladders into the Inner 
Veſſel above. | 
NZ, A Pendulum playing upon the Centre N, and having two Battle- 
I door Arms a, b, to ſqueezealternately the Bladders which reſt upon them. 
| | Let the Upper Room be filled with Water at the Pipe VW, and if the 
Pendulum be made to play by Clock-work, the Bladders will perpetually Pump 
it thence into the Inner Veſſel, and the Compreſt Air G IRH in the Upper 
part of that Veſſel preſſing upon the Surface of the Water I K, will force 
it thence into the Pipes OQ, P R, out of which Spouting with a perpetual 
even Stream into the Spoons S T, it wilt run down by the Pipe WV, into 
the Upper Room again, the Pendulum will play moſt eaſily when the Upper 
Room 1s filled to the Top of the Pipe W V. Inſtead of the Bladders may 
be other Contrivances, as of Suckers or little Organ Bellows, playing alter- 
nately with two Leaves about an Axis in the middle. | 
1755 N 5 _ Is the Great Tumbler, that muſt-have ſome little hole in the bot- 
F. 20% tom as L 
* ILL, A flender Pipe hidden by the Chimney Board BB, whereby the 0 
Tumbler AA, hath Communication with the Pump or Bellows MM. a 
| MM, Some kind of Pump or Belvus well ſhut; and having no other Aper- 2 
| ture, but through the Pipe ILL. Theſe are put in ſome ſecret Place where 0 


Fa Sm | ©V - r ac wi cc waa Aa os yh ws 
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| a Body may Play the ſame, and not be ſeen. | 
NN, A ſlender Pipe, that makes a Communication between the Glaſs AA, a 
and the Crown'FF; this Pipe reacheth near to the cover of the Croun, that a 


the Water contained in it may not run down by that Aperture. 0 

EE. — Faftitious Coral, Hollow within, Shut at the Bottom and Open a 
at the * 4 
| DD, DD, Two crooked Pipes Soldered to the Sides of the Coral E E, fo 
that the Water running down the Coral may Spout out at the Holes DD. 
| | OO, A Pipe hidden in the Coral EE, paſſing through the bottom of the 
ſame where it muſt be well Solder d, and reaching near to the bottom of the 
Rock CC. | 

PP, A Pipe to convey the Water from the Glaſs GG, into the Rock CC; 
this Pipe is well Solder'd to the Cover of the ſaid Rock. 

Q,; A Valve working by e at the bottom of the Pipe PP, to keep 
the Water, that gets in that Way, from returning back. 


RN, Another Valve at the top of the Pipe OO, that the Water getting up 
that way, may not fall through, the ſam. 


Now 


— << 


(541) 


Now it. plaio, that the Rack CC, being filled jarty wich Water, part 
jy with Air; if we open the Belows MM, the Air from the Crows F F, 
muſt run through the Pipe NN, into the Tumbler AA: And thence through 
the Pipe ILL, into M M to fill the Vacuity made therein: The Air in the 
Gown FF, being thus Rarified, gives liberty to the Air in the Rock C C, to 
Rarify too, by Driving the Water through the Pipe OO. The Water be- 
ing got up into the Crown F F, runs down the Coral E E, and through the 
Croked Pipes D D, DD, Spouts out at their upper Apertures, and from the 
geln HH, falls upon the Rock CC: If we come afterwards to ſhut the Bel 
bus MM, the Air got into their ina muſt run back into the Tumbler 
AA, and preſs upon the Water at the Top of the Rock CC: But the Air 
in the ſaid Rock having been Rarified, its Spring is not ſufficient to Reſiſt 


this Preſſure, and ſo the Water is forced into the ſaid Rock through the Pipe 


PP: And by thus opening and ſhutting the Belows MM, the Water muſt 
conſtantly circulate by the Ways aforeſaid. | | 
As for the Uſes this Way for Rai ing Water may be applied to, this I do 
conceive: The Glaſſes, being meerly to conceal the Secret, muſt be left out; 
and there may be made ſeveral Receptacles above one another to receive the 
Raiſed Water, ſo as doth the Cown FF: And there ſhould be as many 
Belows to Communicate every one with one Receptacle : Theſe Bellows ſhould 
be moved by an Axis, ſo that, when the Firſt is open, the Second ſhould be 
ſhut : the Third open, the Fourth ſhut ; and ſo forth, alternatively ; which 
may be eaſily done: By this means, the Firſt or Loweſt Recepracle would 
zive the neceſſary Supply of Water to the Second, the Second: to the Third, 
and the Third to the Fourth, Oc. till the Water would be Raiſed to the intend- 
ed Height; ſuch Receptaclesmight eaſily be ſet at 12 or 15 Foot above one 
another, and ſo but few of them might Raiſe Water to a conſiderable Height, 
25 well as ordinary Pumps do: But this new Way would. have this advan- 
tape, that in the Ordinary Pumps the ſtrength to be applied lieth near the 
Water to be Raiſed, but by this Contrivance the Stream of a River may be 
2plied to draw Water out of a Mine far diſtant from it. By the ſame way 
the Stream of the Thames might keep conſtant Water-Works in Windſor-Caſtle, 
i eaſy almoſt as in the Loweſt Fields: The River Seine might do the ſame 
at St. Germain, and perhaps at Verſailles roo, notwithſtanding the great Di- 
lance, For it is to be obſerved, That the Pipes of Communication be- 
teen the Belus and the Engine, being meerly for the Conveying of the Air, 


a ſmall Quantity of Air to be Rariſied; and beſides, they will not be ſubje& 
to Burſt or Leak, ſince the Preſſure they bear, being all external to the Pipe, 
Ml rather ſtrengthen than break the — From whence it follows, That 
te ſaid Pipes need not be ſtrong, but may be made at very ſmall Charges. 
ic alſo to be obſerved, That thoſe Bellows which are open, have the Air 
In them very much Rarified, ſo that the outward. Air lieth heavy upon (to 
ut) them, by which means the Motion of the Engine muſt be help'd in Lifc- 
up the oppoſite Belows, that are to be opened: And this 1 may 


Wer 


The Uſe of this 
Contrivance, 


which moves very ſwiftly, they may be lender enough, and ſo contain but 


— — — — 


—— — 
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1 
anſwer the greateſt Difficulty that might be objected againſt this Cantz. 
| vance: So that I don't rar bar this way for 2 groady * 2 
veral Occaſions be of great Advantage. eg | 
| 1 — Ex- A B, A B, Are ſeveral Receptacles fer above one another, which muſt be 
Fig, 201, well Shut and Soldered every where. | —— | 

| CD, CDD, Are two flender Pipes, whereby the Firſt and Third Re 
oeptacles have a Communication With the Punp HII. 
EFF, EFF, Two other flender Pipes, whereby the Second and Fourth 
Receptacles have a Communication with the Pump II. 
HH, II, Two Pumps whoſe Plugs are fo moved by the Axis L L, that 
when one goeth down the other goeth up. 3 

M M. A Wheel faſtened to the Axis LL, that it may be moved by che 
Stream of a River. JON M901 N, N43 e OUS INTO / 7, 

NO, PQ, NO, PQ, Are big Pipes for the Water to go up, from a 
Lower into a Higher Receptacle. | FX 

O, Q, O, Q, Are Valves fitted to the Fop of the aforeſaid Pipes that 
the Water may not go down through the fame. 

Now it is plain, that, when the Plug in the Pump HH, is going up, the 
Air comes in through the Pipes C DD, and ſo it is Rarified in the Firſt and 
Third Receptacles marked A, A: And by that means the Water may be Dri- 
ven up into the ſaid Receptacles through the Pipes N O, becauſe at the ſame 
time the Plug in the Pump II, going down, cauſeth the Air to return to its 
Ordinary Preſſure in the Second and Fourth Ricepracles, that it may be able 
to drive up the Water through the ſaid Pipes N O, and the Loweſt Pipe 
draws the Water that lies open to the Air. By the ſame reaſon when the 
Plug in the Pump I I, _ up, the Air muſt come in through the Pipes 
EFF: And ſo it is Rariſied in the Second and Fourth Receptacles marked 
B, B, and by that means the Water may be driven up into the ſaid Recepta- 
cles through the Pipes PQ, P Q, becauſe at the ſame time the Plug in the 
Pump H H, going down, cauſes the Air to return to its Ordinary Preſſure 
in the Firſt and Third Receptacles, ſo that it is able to Drive up the Water 
| through the ſaid Pipes PQ, Rank 
Several 3 6. 1. To keep the Receptacles from being fill'd too much, the Water may 
M. Nuis, An- be let out by Inſerting into each a Crooked Pipe, reaching a pretty way 
* downwards, and having its Lower Aperture ſhut up with a Valve, whereby 
n. 186. P. 253- the Water may run out when the Receptacle ſhall be fill'd to a certain Height: 
* 1657- And 1 may add, to prevent new Difficulties, that, leſt the Pumps ſhould be 

filld to much, a Valve may be made that ſhall open as ſoon as the Air in the 
Pump ſhould be more Compreſt than the Outward Air: So the Air getting 
in through any Pores would be conſtantly let out. by 


2. I have not poſitively promiſed a good Succeſs, but for Windſor and 
St. Germain; but when I ſpoke of Verſailles I uſed the Word perhaps, thereby 
ſhewing, that, before any one ſhould go about ſuch great Undertaking, he 
ſhould Reflect upon it more than I would then do, not having Occaſion fot 
Juch Work. But I now make the following Computation. as 


: Let 
% = 


* 


1 rw ma 
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Let the Diſtaßce of Verſailles, as M. Ns Fuppoleth, be 12000 Foot, and 
te Capacity of each Receptacle be about one half of a Cubic Foot: I might 
ike the Wheel with the Axis to make their Revolution in one Minute of 
Time, and ſo Order all Things that the Air under the Aſcending Pag might 
come to be Rarified to fuch a degree, that by irs Elaſticity it might not Coun- 
rerpoiſe more than 7 Foot of Water; but at the ſame time the Air in the 
Receptacles A, A, B, B, would, even in its greateſt Dilatation, be able to Coun- 
erpoiſe 17 Foot: So it is plain, that the Air will be driven from the Recepra- 
into the Pumps by a Strength equivalent to 10 Foot of Water: Now, if 
ve compute the Velocity of Air Fs: by ſuch a Preſſure : We ſhall find ya. cup. cop. v. 
that the ſaid Velocity will be about 740 Foot in a Second: ſo that in half a 8 NI. 
Minute, during which the Plug goeth up, this Air might paſs above 2 2000 
Foot, although it were not Rarified at all; but being Rarified, as we do 
ſuppoſe it to be, it might go a great deal further. 

| muſt now take notice, that according to the Honourable Mr. Boyles Ex- 
periments, the Rarefaction of the Air is much leſſer than Mr. Nuis takes it to 
be: For the Water contained in the Pipe N O, is fo far from cauſing the Air 
to fill up a ſpace four times bigger, that it will not Extend itſelf to a Space 
once bigger than before; Conſidering therefore the Velocity of the Air, and 
the ſmall Dilatation it doth ſuffer, if any one will take the trouble to Com- 
pute, he will Fnd, that if the Pumps have in Diameter the Diagonal of a. ' 
SounrePnor, andthe ſame Height: And if the ſmall Tubes of Communication | 
be ade of - part of an Inch in Diameter; ſo that being 12000 Foot long, 
they may contain about one Cubic Foot of Air; that would be more than 


dufte ent to make the neceſſary Rarefaction in the Receptacles. - AT £ 
Bur ſur the good Succeſs of the Engine it is not enough to make the A ir paſs 
from the Receptacles into the Pumps, it. muſt alſo Return from the Pumps into 
the Axertacles: Now for this Intent it would be neceſſary to ſet the Recepta- 
d& bur five Foot above one another; ſo, to drive the Water up the Pipe 
VO it would be enough that the Air in the Receptacle B, ſhould Preſs with 
a ſtrengti Equivalent to 23 Foot of Water: For it is plain, that five Foot 
in the Pipe N O, together with a Preſſure Equivalent to 17 Foot, which I 
tare ſuppoſed to be in the Upper Receptacle A, will make but 22 Foot in all; 
1 and therefore 23 Foot Preſſing in the Recepracle B, muſt prevail, and cauſe 
ay the Water to Aſcend : Now the Preſſure in the Receptacle being but 23 Foot, 
Dy aud the Air in the Pump Returning to it's Ordinary Preſſure, which is about 
t: ; Foot, it is plain that the Air going back to the Receptacle, will be Driven 
be y Strength Equivalent to 10 Foot, as well as it had been in coming from 
he be Recepracke towards the Pump. And ſo the Bigneſs aſſigned for the (m- 
ng arion Pipes il alſo prove mors than ſufficient to this Effect. 

From what I have been ſaying, it is plain, That in great Diſtances there 
ſhould be made as many Pumps as Receptacles, as hath been already pro- 
pounded : And for to Waiſe Water but 60 Foot High, there ſhould be re- 
qured 13 or 14 Rereptaclos, and as many Pumps of the Bigneſs aforeſaid. 
Sne People may take this for a great Pifficulty. But I Anſwer, That in 


this 


» 7 f? 


this Enzine, this is hot To much as it ſeems at Firſt ; becauſe, the Preſſure 
being all from without, there is no need of any great ſtrength to reſiſt it, 
and {o the Metal for the Pump will Coſt bur little: There may alſo be found 
Occaſions where to make ſo good uſe of them, that ſuch an Engine as I have 
Deſcribed would in a Years time-ſave Labour enpngh to pay for many Pump., 
ſince it might every hour Raiſe about 1800 Pounds of Water to the height 
of 60 Foot: Mean while I dont pretend to have given here the beſt Pro- 
portion for the Bigneſs of every part of the Engine ; but it may be, by 

_ Altering the Capacity of the Pumps, of the Pipes, or of the Recepracles, a 
much more conſiderable Effect might be Produced. 
3. The Water doth a not any time Aſcend higher than from a Lower 
Receptacle into the next Upper a ; which Height is but 12 Foot: $ 
that it is plain enough, that the Preſſure of the Air may be ſufficient to 

Drive it up. It is Indifferent, whether it be by Rarefa&ion or otherwiſe 
that the Water comes into the Receptacle A; it is enough that the Water 
is there, and that the Air Preſſes upon it with ſuch a Strength as will pre- 
vail againſt all that oppoſeth it. | | 

4. Though the Uſe of the Pipes be meerly for Conveying of Air: They 

may nevertheleſs be eaſily fill'd with Water when need Requires, and ſo the 
Defects in them may as well be found out as in Pipes that are uſed for the 
Conveying of Water. We 
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$i Engine fr XII. A, The Furnace, 
2 the Help of B, The Boyler. | 554 Fi e a 
＋ = CC, Two Cocks, which convey the Stam by turns to the Veſſelt D. 
D, 253 2.228, DD, The Veſſeil which receive the Water from the Bottom, in order to 
June An. 1699. wr 25 again at the Top. 1 e thei | 
FF, Cocks which keep up the Water, while the Valves on Occaſion arc 
G, The Force Pipe. 
H, The Sucking ipe 
I, The Warr © 


An Hydranligue XIII This Engine is a Cheſt of Copper A, pierced wich many Holes abore 
e 5 BB, and holds within it the Body of a Pup E F M, whoſe Sacker D E. i» 


an. 1675,” two Arms, and each Arm being fitted to be laid hold on by both Hands 3 
a Man Each Teuer is pierced in the middle by 2 E 4 a, in wa 
an Iron Nail, which paſſes through the Handle of the Sucker, turns when - 
Sucker is raiſed or lower d. Neat the Body of the Pump there is a Oe" 
I HK, joined 8 . by the Tube G, and having another Tube K NIL. 

To. N this Engine Play, Water is pour d upon the Cheſt to enter + at 

the Holes that are in the cover thereof. This Water is drawn into the 1 


n, 4 5 679. Raiſed and Abaſed by two Levers C, O; Theſe Levers having each fem 


(545) | 
bt the Pump at the Hole F, at the time when the Sucker is Raiſed ; and when | 
the ſame is let down, the Valve of the ſame Hole F ſhuts, and forces the | 
| Water to paſs through the Hole M into the Tube G, of which the Yule | 
: H being lifred up, the Water enters into the Por, and _ the Bottom, it | 
> enters through the Hole K, into the Tube K NL, in ſuch a manner, that | 
when the Water is Higher than the Tube K NL, and the Hole of the Tube | 

G is ſhut by the Valve H, the Air Incloſed in the Por hath no iſſue, and it | 
| comes to paſs, that, when you Continue to make the Water Enter into the 
? Put by the Tube G, which is much thicker than the Aperture of the end L, 
it which it muſt iſſue, it muſt needs be, that the Surplus of the Water that 
r enters into the Pot, and exceeds that which at the ſame time iſſues thro' the 
0 ſwall end of the Jet, compreſſes the Air to find place in the Pot: which 
) makes that, whilſt the Sucker is Raiſed again, to make new Water to Enter 
into the Body of the Pump, the Air which has been Compreſs d in the Pot, 
N Drives the Surplus ot the Water by the Force of its Spring, mean time that 
2 new Cumpreſſion of the Sucker makes new Water to enter, and cauſes alſo 
a new Ccmpreſſion of Air. And thus the Courſe of the Water, which iflues 


| by the Jet, is always entertained in the ſame State. | 
XIV. A A, The Body of a Square Taper Pump, made of Oak, Elm, or g cheap Punp ; | 
Deal Planks; with a Valve at bottom a a. | by My. Conyers, 


BB, The Bucket, in the midſt of which there is a Valve ö, not viſible in Jas d.! — 


the Figure, being coneealed by the Sides of the Leather 6 5. | 
CCC, The Iron to raiſe the Bucket. | | 
DD, The Wood at the bottom of the Bucket containing the Valve. ** 

0 EE, The Handle for Raiſing the Bucket, to be managed by fewer Hands . 5 
than Ordinary Pumps are; which may be Altered ſo as to employ a Horſe, | 
or Mill, or other ſuch like way, more Advantageous than that of this Handle 

0 managed by the Strength of Men. 3 5 e e Sela 

FF, a Square Taper-Box with Holes in the Sides, and open at the Bottom; 
_ the narrower part of which is encloſed the narrower End of the Body 
of the Pump, 

GG, 1 Bucket of a larger Dimenſion to be placed on the 

Iron Work of the Pump about H, when it ſhall be needful to Lengthen the 

Taper of of your Pump, and thereby to Raiſe the Water more forcibly to a 

greater Height. K | Farne 

II, The Spout of the Pump, to caſt out the Water of the ſame breadth 
with the ſide of the Pump. 7 1 "IP 

KK, The Iron or Wooden Work ſet off, or bent back (if need be) and 
placed at the back of this Pump for the eaſter and more capations Motion 
of the Pump Handle, in which it moves. 1 . 1 nnen 

This Pump was by me Contrived in 1673. when the New Cum of Fleet = 

River in London was Enlarged' : It was found to Raiſe at leaſt twite as mach 

Water proportionably asthoſe of the ſame, or-rather bigger Bore, that were- 

irſt made uſe of and caſt by. It was 8+ Foot long, and 1 Foot 8 Inches 

Vol. E ee ne droat 


— —ͤ—ñ—— — — — — — — — 
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ſert ed in the Box, and did caſt out 8 Gallons at a Stroke, and 21 Strokes he. 
ing made in one Minute, there were Delivered about 169 Gallons in a A 
mes time; whence it is eaſy to Compute, what Quantity is thrown out in 
an Hour. This kind of Fong may by the ſame Contrivance, be made of 2 

a 


Tree Bored through wit per-Bore ; and a Basket may be uſed 
bottom of the Pump inſtead of the Box-Colender. . and 


or 


XV. Papersof leſt General. Uſs; (Extrafled from a Buok of Jo. Alph.Borelli 
"4 _ de Motu Auimalium,) Omitted, — 4 


1. A Way bow a Man may Swim under. Water, and Breath by the Help ef a 
Bag about his Head. 
2. Another Way of Breathing under. Water by. the help of a Leathern Pipe kept 


* by Wreathed Wires, and extended by the Swimmer's Head to the top of the 
ater. 


3. A way to make a Submarine Veſlel accommodated with Ways to Roy it, 
and to male it Riſe and Sink, in the Mater. 


XVI. Accounts of Byoks Omitted 


9. 6, f. 145- 1. LJ Ydroftatical Paradoxes, made out by New Experiments, (for the miſt 

en part Phyfical and Eaſy) Ly the Honourable R. Boyle Eſq; 

», 226, K 48z, 2, Recueil de diverſes Pieces touchant quelques Nouvelles Machines, &. 
Par. D. Papin. M. D. A Caſſel. 1695. in 8wo. | 
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Geography. Navigation. 


r FT Qngitudo Terreſtris eſt, Arcus Equinoctialis ab uno ad alium Meridis- 
eB ni, num interceptus five Temporis Spatium, quod per Aquinoctialen 
9 numeratur, inter duo Loca; quare conſonum fuerit, Longitudinis Principiun 
vow. in ipſo Æquinoctiali oonſtituere. Inſuper cum Circulus ille Æquinoctialis 
dd. 48 1473. Globum in Borealem & Auſtralem partem dividat, fi detur hujus Primarii 

Meridiani Fixatio in eo, erit inter Boreales & Auſtrales Æquitas atque Con- 
formitas. Deinceps, oportet, ad Præciſionem, Locum hujus Primarii Mer- 
lian eſſe parvum,. ut Longitudinis Numeratio exactius exprimatur: _ 1 

; 
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ſtantiam duorum Graduum, inter earum aliquas, non notabant; quod certe 
abſurdum nimis erat. Iterum, Præcautio alia eſt habenda, ut Primarius Me- 
ridianus non confundatur cum Terris & Locorum Imaginibus in Globo vel 
Mappa exaratis, quod fiet ſi per Medias Terras Tranſeat : Et fi præcipuas 
Terrz Partes dividat, ut Americam, Africam, & Europam, per Maria tranſiens, 
erit eo aptior & convenientior in Globi Tarraquei repræſentatione. Quas omnes 
memoratas cauſas conſiderans, Inveni, quòd Natura (nihil fruſtra ſuppedi- 
tans) poſuir ſub ipſo Æquinoctiali Circulo Inſulam quandam prope Brafiliam, 
olim Abroxos, nominatam, quz Inſula diſtat a Teneriffe Pico Grad. 9. Occi- 
dentaliores, & ab Uraniburgo Grad. 42. Occidentaliores ; in qua inveniuntur 
omnia ad Primarium Meridianum conducenda, ut à me æſtimatur. 


II. 4 Thoſe that intend to make uſe of Raule Watches at Sea, muſt 4 


ugen!ꝰ⸗ 


aliqui, qui omnes I1ſulas Fortunatas pro huſus Prixcipio aſſumebant, & Di- 


bare two of them at leſt; that, if one of them ſhould by miſhap or neg- Hfru#ions for 


ect come to ſtop, or (being by length of time become foul) need to 
made clean, there may likely always remain one in Motion. 


finding the Lon- 
itude with Pen- 
ulum ati bes; 


2. The Watches on Shipboard are to be Hung in a Cloſe Place, where they . 2 - » 
may be freeſt from Moiſture or Duſt, and out of Danger of being diſordered — 715 1223 


by Knocking or Touching. $27 
3. Before the Watchet be brought on Shipboard, tis convenient they be ad- 
juited to a Middle or Mean Day, the Uſe of them being then moſt eaſy. 


4. Here take Notice, That the Sun paſſeth the 12 Signs, or makes one „ 74557 tha 
Watcbe's. 


Entire Revolution in the Ecliptick in 365 Days, 5*. 48. or thereabout : 
And that thoſe Days, reckoned from Noon to Noon, are of different Lengths.; 
a8 is known to all that are verſed in Aſtronomy. Now between the Longeſt 
and the Shorteſt of thoſe Days, a Day may be taken of ſuch a Length, as 
365 ſuch Days, Ih. 49'. Cc. make up, or are Equal to that Revolution, 
And this is called the Equal or Mean Day, according to which the Watches 
are to be Set ; and therefore the Hour or Minute ſhewed by the Watches, 
though they be perfe&ly Juſt and Equal, muſt needs differ almoſt continually 
from thoſe that are ſhew'd by the Sun, or are Reckoned according to it's Mo- 
tion. But this Difference is Regular, and is otherwiſe called the Equation ; 
vhich is accounted from the Grit of February in the following Table. 
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By the help of the foregoing Table you will always know what a Clock 
it is by the Sun preciſely, and conſequently, whether the Matches have been 
ſet to the right Meaſure of the Mean Day, ot no; uſing the Table as 
follows. 

When you firſt Set your Watch by the Sun, you are to Subdu from the 
Time obſerved by the Sun, the Aquation adjoyned to that Day of the Month 
in the Table, and to Set the Watches to the remaining Hours, Minutes and 
Seconds; that is, the Hatches are to be Set ſo much Slower than the Time 
of the Sun, as (in the Table) is the Equation of that Day; ſo that the LEqua- 
tion of the Day Added to the Time of the Clock, is the True Time by the 
Sun. And when after ſome Days, you deſire to know by the Watch the Time 
by the Sun, you are to Add to the Time ſnewed by the Watch, the AZquation 
of that Day; and the Aggregate ſhall be the Time by the Sun, if the Mach 
hath been perfectly well Adjuſted after the Meaſure of the Mean Days; for 
the doing of which, this will be a convenient Way; 

Draw a Meridian Line upon a Floor, and then hang two Plummets, each 
by a ſmall Thread or Wire, directly over the ſaid Meridian, at the diſtance 
of ſome two Foot or more one from the other, as the ſmallneſs of the Thread 

will admit. When the Middle of the San (the Eye being placed ſo, as to 
bring both the Threads into one Line) appearsto be in the fame Line exact- 
ly (for the better and more ſecure diſcerning whereof, you muſt be furniſh'd 
with a Glaſsof a Dark Colour, or ſomewhat Black'd with the Smoak of a 
Candle,) you are then immediately to Set the Vautch, not preciſely to the 
Hour of 12, but by ſo much leſs as is the AÆgquation of that Day; e. g. If it 
were the 12th of March, the Equation of that Day being by the Table, 
8. 3”. Theſe-are to be Subducted from 12 Hours, and the Remainder will 
be 11b. 51. 57. to which Hours, Minutes, and Seconds, you are to Set 
the Index of the Match reſpectively: Then after ſome Days you are to ob- 
ſerve again in theſame manner, and likewiſe to note the Hour, Minute, and 
Second of the March; to which you are to add the Aiquation of theſe Days, 
taken out of the Table; and if the Aggregate do juſt make 12 Hours, the 
Match is Adjuſted to the Right Meaſure ; but if it differ, you are to Divide 


the Minutes and Seconds of that Difference by the Number of the Days be- 


tween both the Obſervations to get the Daily Difference. 


Let 1 this Second Obſervation to have been made the 20thof March, 


viz. Eight Days afterthe firſt, and finding that the Middle of the Sun, being 
ſeen in the Meridian in the ſame Line with the two Threads, as before, 
The Watch Points,. — —. —— —_ 51 07. 
The AÆguation of the 20th of March, by the Table, is oo 10 40 
Which being Added tothe Time, ſnow d by the Watch, gives— 12 01 47 
If this had been juſt 12 Hours, the Watch would have been well adjuſted, 
but being 1. 47”. more than 12, it hath gone ſo much too faſt in eight 
And theſe 1. 47”. that is 107”. being divided by 8, there come 
13 Seconds for the Difference of every 24 Hours; which — being 
| Own, 
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known, if you want time, or have no mind to take the Pains to Adjuſt the 
Jaich to its Right Meaſure, (this being not neceſſary, ſince you may brin 
it thus on Ship-Board) note only the Daily Difference, and _— yourſel? 
accordingly. But if you will Adjuſt it better, you muſt Remove the leſs 
Weight of thc Pendulum a little downwards, which will make it go Slower, 
and then you muſt begin a-new to obſerve by the Sun, as before. If 
ir had gone too Slow, you muſt have Removed the mentioned Weight. 
ſomewhat upwards. And this is of that Importance in the finding out 
of Longitudes, that if it be not Obſerved, you may ſometimes in the ſp 

of Three Months miſreckon 7 Degrees, and more yet, (without any fault 
in the Matches) which under the Tropicks will amount to above 400 Engliſh 
Milet. Kay 

The Watch may alſo be Adjuſted on Board, when a Ship Rides at Anchor, 
thus: In the Morning, when the Sun is juſt half above the Hbrizon, Note 
what Hour, Minute, and Second, the March points at, if it be going; if 
not, ſet it a going, and put the Indexes at what Hour, Minute, and Second 
you pleaſe. Let them go till Sun Ser, and when the Body of the Sun is juſt 
half under the Horizon, ſee what Hour, Minute, and Second, the Indexes of 
the Watch point at, and note them too; and reckon, how many Hours, Oc. 
are paſſed by the Watch between the one and the other. Then take the half 
of that Number, and add. it to the Hours, Cc. of the Morning Obſervation, 
and you. ſhall have the Hours, Cc. which the Watch did ſhow, when the S 
was in the South; whereunto Add the AZquation in the Table belonging to 
that Day, and note the Sum. Then, ſome Days being paſs d, (the more the 
better,)you-are to da juſt the ſame : And if the Hour of this laſt Day be the 
{ame that was noted before, your Watch is well adjuſted ; but if it be more 
or leſs; the Difference divided by the Number elapſed between the two Ob- 
ſervations, will give the Daily Difference. And if you will, you may let it 
Reſt there or otherwiſe, Removing the Leſſer Weight of the Pendulum, you 
may Adjuſt it better. You may alſo, inſtead of the Sun's R:fing and Setting, 
take two Equal Altitudes of the Sun, before, and after Noon, and having, 
noted the time given by the Watches at the time of both the Obſervations, 
proceed with it in the ſame manner, as was juſt now directed for Obſerving 
the · Sun in the Horizon. In either of which ways there may be ſome Er» 
rour, cauſed by the Sun's Refraction, which is conſiderable, and therefore 
needs not to be taken notice of. 

5. Give to each of the Watches a Name, or a Mark, as A, B, C; and 2% fnd ty * 
before you ſet Sail, ſet them to the Time obſerved by the Sun in the place « Sc, 
where you are, and whence you are departing, allowing for the ÆAquation of 
the Nay whereon you make your Obſervation ; which Day you are to note, 
if the Watches be not well adjuſted ; otherwiſe: it is not neceſſary. 

Then, afterwards being at Sea, and deſiring to know the Longitude of the 
Place where you are; that is, How many Degrees the Meridian of that Place 
is more Eaſterly or Weſterly, than the Meridian of that Place where you did 
ſet the Watshes; you muſt obſerve by the Sun or Stars, what Time of the 
Day it is, as preciſely as is poſſible, and Note at the ſame time, to PRs | 

utes, . 


SS HS 
Minutes and Seconds the Watches do point, (which Time, if the Patches be 
not ſet to the Right Meaſure, is by the known Daily Difference to be Ad- 
juſted,) adding thereunto the A9uation of the preſent Day, which gives you 
the time of the Day, ſhewed by the Sun, at the Place where the Watches were 
ſer : And, if this time of the Daybe the ſame with that obſerved where you 
are, then you are under the ſame Meridian with the Place where the /a:che; 
were ſet by the Sun; but, if the time of the Day, obſerved where you are, 
be greater than that ſhewed by the Matches, you may be aſſured, that you 
are come under a more Eaſterly Meridian; and if leſs you are come under a 
more Weſterly. And Counting for every Hour of Difference of Time, 1 
Degrees of Longitude, and for every Minute, 15 Minutes, or + of a Degree, 


vou ſhall then know, how many Degrees, Minutes, Cc. the ſaid Meridian; 


The Time of the Day therefore by the Watches being 


Been 
ime of t 
at Sea, a 


do Differ from one another. E. g. Suppoſe the Watches A, B, C, were Set 
at the Place, jwhence you parted, on the 20th of February, to the time 
of Day obſerved by the Sun, abating the AZquation of the 20th of Februar, 
(viz. 2 28%) · and ſuppoſe that the Watch A, be ſet to its Right Meaſure, but 
that B goes every Day 7“. too Slow, and C every Day 12” to Faſt. Some 
Days after, ſuppoſe the 5th of May, deſiring-to know the Longitude of the 
Place where you are at Sa ; | | 
You Obſerve the Time of the Day there to be —- ——— 05" 18“ 10 
And you find the Watch A to point at 02 06 oo 
But the Watch B to point at — t 37 21 
Going too Slow by 7. every Day, which makes in 74 Days, } 5 2 
(viz. From the 20th of Feb. to the 5th of May,) —-- J 8 3 
Which being added to its own Time, gives the ſame with I 
that of the Watch A, vi. > bu 
Lou find alſo the Watch C to point at—— — 02 20 48 
Going 12. too Faſt every Day, which makes in 74 Days — oo 14 48 
Which being Subducted from its own Time, gives again — 02 o6 oo 
O2 o6 oo 
Add thereunto the ion of the 5th of May — 1 29 
And ſo you have forthe Time of Day at the Place where . | 
Watches were ſet — —— { 25 29 
But the Time Obſerved being — 1} 10 
Exceeds this by w— 32 41 
Wherefore the Meridian of the Place, where you are May 5. : 
is more Eaſterly, than the Place where the Vatches were det by : 5217 
Which being reduced to Degrees, reckoning 15 — 
for an Hour comes to — 7 
Tis true, that from the ſame Reckoning it may be concluded, that yon 
are 180 Degrees more Eaſterly, which happens, becauſe the Four Index goes 
round in the ſpace of 12 Hours in the Watches; but the Difference is ſo 


O6 oo 


— -B-:  — — 


—— — — 


— — — — — — — 


3 
1 


— — — — —— — 


great, that one cannot be deceived in it; elſe the Vaich might be ſo made, 


that the Index ſhall go round about once in 24 Hours. | 
6. Since that for finding the Longitude, the Time of the Day, at the Place 
where you are, muſt be known, (as hath been ſaid above) you mult have 3 


Care 
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care to Obſerve that Time as preciſely as poſſible. For every Minute of 
Time, . that you miſreckon, makes + W Longitude, which amdunts, 
near the ZEquator, to above 15 Engliſh Miles, but lefs elſewhere. Where- 
fore to find the Time of the Day with certainty, the beſt way is to Obſerve 
the Sun's Altitude when it is in 8 Eaſt or for Wel. (the nearer the better: 
for, being there, its Altitude Changes in a ſhort Time more ſenſibly than be- 
fore or after ; and thus from the Fon of the Pole and the Declination of 
the Sun the Hour may be Calc 

7. At the Rifing and Setting of the Sun, when it is Half above the Horizon, An Eafter Way, 
mark the Time of the Day, which the Watches then ſhew ; and, though ye 
have in the mean time failed on, it is not Conſiderable. Then Reckon by 
the Warches what Time is elapſed between them, and Add the half thereof to 
the Time of the Riſing, and you ſhall have the Time by the Maucher, one 
the Sun was at South, to Shich is to be added the aua of the 
Day by the Table. And, if this together makes 12 Hours, then wast Ship 
at Noon under the ſame Meridian, where the PVurches were ſet with the Sun. 
But, if the Sum be more than 12, then was ſhe at Noon under a more 
Weſterly Meridian; and, if leſs, then under a more Eafterly ; and that by as 
many Times 15 Deg. as that Sum Exceeds or comes ſhort Hours of 123 
as the Calculation thereof hath been already deliver d. 

Suppoſe, e. g. that the Matches A and B, as before, were ſet with the Sun 
at the Place whence you parted, the 20) of February ; and the Indexes ſet to 
the Hour, Min. and Sec. ſhewed by the Suu, abating the ion of that 
day, viz. 2 20 ; the Watch A being Reduced to the Right Meafure, and 
B going too flow by 7” a day. Afterwards on the 22d of May, deſiring to 
know the Longitude of the Place to which you are come, you Obſerve in 2 
Ming the Sun half above theHorizon,when the ¶ / arch points at — 20 30 1 
And in the Evening, the Sun being half qader 4 the fe, 


when the ſame. Match points at — 8 40 
To find the Time Elapſed between them, Sobduding the Time Kb. Abe 
of the Riſing — — — 36 10 


be eee 


3 


— —12 o & 
There Remains—9 29 58 
Adding thereunto the Time of the Setting ——— — 8 40 
You have for the Time Elapſed, berween the Obſervations— 12 38 30 
Whereof the Half —— — 19 12; 
Being Added to the Time of Ri . 30 10 
You have the Time by the Mach A, when © was1n the Sub 8 49 25 
And after the ſame manner you are to ſeek the Time by the n 
Wach B, when the 2 was in the South ; which Let be-8 38 48 
But this Match going / a day too flow, it is Retarded in 91 _— "7g T6 4, 
(from the 20th of Febr. to the 22d of 2 —— — * 37 
Which therefore Added to the ſaid Time gives . 8 49 al 
That is the ſame I ĩme given by the Watch A. Now Adding 
to this Time of the Watches, the Æguation of the 22d of Aa o 18 10 
Lou have — — — — — —— —— N. 735. 
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Which is the ſame Time of the Day with that of the Place, where the 
Watches were ſet When the Sun was in the ſame_Meridian with the Shi 
or where the Ship was. at Noon. OP ee 
The Difference is— 1: 25 

Wherefore this laſt Meridian is hy ſo much more Eaſterhj, 
than the firſt, which being reduced to Degrees, (as ham ' ' 
been formerly directed (make . — 43 6 1; 

_ *Tis manifeſt, that by this way you find preciſely enough, 
the Longitude of the Place, where you were at Noon, or the Time of the 
Sun's being in the South: Which although...it differs from the Longitude of 
the Place, where you are when you obſerve the String of the Sun; yer you 
may, Eſtimate near enough, how much you have adyanc'd, or chang'd the 
Lungitude in theſe few. Hours, by the Lg: Line, or other Ordinary Practices 
af Reckoning the Ship's Way; or (Which is the ſurer Way) by the Degrees 
paſſed in 24 Hours by a Taste, Obſervation. ' 

Lou may, alſo,. inſtead, of Obſerving the Sun's Rifing and Setting, Obſerre 
.the Setting fixſt, and then the next Morning the Riſng; marking at both Times 

the Time ſhew'd by the Watchel; and find thence, afer the ſame manner as 

before, the Longitude of the Place where the Ship was at Midnight. 

Finally, You may alſo, inſtead of the Ring and Setting of the Sun, Ob- 
ſerve before and after Noon two Equal Altitudes of the Sun, Noting the Time 
ſhown by the Marches, and Reckoning in the fame manner, as hath been ſaid 
of the Rif and Setting: Yet it is to be conſider d, that the Altitudes of 
the Sun axe beſt taken, when it is about Eaſt and Weſt, as hath been alres- 
Y intimated. But note that in Sailing North and South you make not the 
Gbſeryations at the Sun's Rifing and Setting, but at its being due Eaft and 
_ Weſt. e ee apa 3? ond va 2 4 

47 But you may put the Rule here preſcribed in Practice, by taking two 

Equal Altitudes- 5 = known Star, that Riſeth high above the Horizon, 

For you ſhall thence according to the mentioned Rule, know at what time 

wh Watches the Star hath been in the South, and ſo the Right Aſcenſion of 
that Star being known, as alſo the Right Aſcenſion of the Sun, you may thence 
eaſily-Calculate, what Time it then was: Which, being compared with the 
Time of the Watches,..as befare, ſhall give the Longitude of the Place where 
you were, when you had the Star in the Meridian. 

-. 9. If the Hatches that have gone exactly for a while, ſhould come to dif- 
fer from one another (as in length of time it may well happen, that the on: 
or other fail. a Minute, more or leſs;) in that caſe it will be beſt to 
Reckon by that which goes faſteſt ; unleſs you perceive an apparent cauſe, 

why it goes too falt (as it mo ue when the Cheeks retain. not their pro- 

er Figures) ſecing it is not {o eaſy for theſe Pendulum Watches to move fr 
oo than at firſt, as it is to go flower. For the Wire, on which the Pendi- 
lum hangs, may perhaps by the violent Agitation of the Ship, come te 
{etch a little; but it caanot grow ſhorter ; and the little weight oft": 
Pendulum may perhaps ſlip downward, but cannot get up Higher. 
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If it ſhould be ſaid, that upon any Foulneſs the Hatch will go faſter by ». 48. p. 97. 
reaſon of the ſhorter Vibrations of the Pendulum, it is to be conſidered, 
that this. is only True when the Waches have no Cheeks, but when they 
have them tis not ſo. 
10. When you get Sight of any known Country, Iſland or Coaſt, be ſure a. 47. P. 951- 
to Note the Longitude thereof as exactly as you can by the help of the Rules 
here preſcribed. Firſt, thereby to Correct the Sea-Maps, after the Longitude 
of a Place ſhall have been found at divers times to be the ſame, ſo that you 
doubt no more of it. For all Maps are very Defective as to the Siruatior 
of Places in reſpe& of Eaſt and Weſt, chiefly where Seas are interpoſed. 
Secondly, to be able always to know in the Proſecution of your Journey, 
how far yon have failed from any Place to the Eaſt or Weſt. And, if by 
any Notable Miſchance or Careleſſneſs all the arches ſhould come to ſtand 
till, yet you may at any Place, whereof the Longitude is certainly known, 
ſet them a Going again, and Adjuſt them there by the Sun, and ſo reckon 
the Longitudes from that ſame Meridian. For you are to know, that you 
are not at all obliged to put one certain Meridian of any known Place as a 
Beginning of the Longitude Reckoning ; this happening only in Maps, or Ta- 
bles of Longitude : As when you take for that purpoſe the Meridian of the 
Pico in Teneriffe, or that of the Iſlands of Corvo and Flores (the moſt Weſter- 
ly of the Azores) or any others. Let it were very fit, that all Geographers 
agreed and pitched upon one and the ſame Firſt Meridian, that fo all Places 
might be known by the ſame Degrees as well of Longitude as Latitude ; 
though in Voyaging, it is ſufficient to obſerve only the Difference of Lon- 
gitudes, beginning to Reckon from the Meridian of any Place, you pleaſe, 
as if it were the Firſt. 
it. If it happen that being at Sea all the Watches ſtop, you muſt as ſpee- 
dily as is poſſible, ſer them a Moving again, that you may know how much 
you Advance from that Place towards the Eaſt or Wit. © 
12. The Watches being diſtinguiſhed by Marks, as A, B, or the like, every 75 Journal fot 
Day about Ncon, or when moſt conveniently you can, Obſerve the Time of TOY 
the Day by the Sun, or by the Sars at Night, and ſubduct thence the Mi- 
nutes and Seconds, that are adjoined to that Day in the Table, and write 
the Remainder down in the Paper, wherein 9 Columns or more are marked, 
placing them in the Second Column, having placed the Day of the Month in 
the Firſt ; and at the ſame time write down the Hours, Minutes, and Seconds, 
of each Watch in a diſtin& Column, all Oppoſite one to another. Then in 
another Column write down the Difference between the T'ime taken by Ob- 
ſervation, and that given by the Watcher, or one of them. Then one Co- 
lumn for the Latitude: One for the Longitude by the Ordinary Way of 
Reckoning : Another for the Longitude taken from the Difference berween the 
Time found by Obſervation, and that given by the Watches : And at laſt 
a large Column to Note the Accidents, that befall the VMiuches, &c. | 
2. Major Holmes having left the Coaſt of Guinea, and being come to the The gn of 
Ile of St. Thomas under the Line, he adjuſted his Watches there, and put to Watches ; by 


Sea, and Sailed Weſtward, 7 or 800 - without ing his Courſe ; Maj. Holmes, 
Pbbb 2 * . 


FE 
after which finding the Wind favourable, he ſteered towards the Coaſt of 
Hrick N. N. E. But, having Sailed upon that Line, a matter of two or 
three hundred Leagues, the Maſters of the other Ships under his Condud 
apprehending that they ſhould want. Water, before they could reach that 
Conſt, id propoſe to him to ſteer their Courſe to Barladbes, to ſupply them- 

ves with Water there. Whereupon the ſaid Major, having called the Ma- 
ſer and Pilots together, and caus'd them to produce their Journals and Cal. 
culations, it was found that thoſe Pilots did differ in their Reckoning from 
that of the Major, one of them about 80 Leagues, another about an hund- 
red, and the third more; but the Major judging by his Pendulum Watches that 
they were only ſome thirty Leagues diffant. from the Iſſe of Fuego, which is 
one of the Iſles of Cape Verde, and that they, might reach it next Day, and 
having a great Confidence in the ſaid Matches, reſolved to ſteer their Courſe 
thither, and having given Order ſo to do they got the very next Day about 
Noon a Sight of the ſaid, Iſle of Evege, find ing themſelves to Sail direct 
upon it, and ſo arrived that Afternoon as he had ſaid. 

M Hugens being informed of; this Succeſs, wrote to Paris to this effect; 
th. „. 14. I did not imagine that the Marche of this Eirſt Structure would ſucceed ſo 
well, and I had reſeryed my main Hopes for the New Ones. But, ſeeing that 
thoſe have already ſerved ſo ſncceſsfully, and that the otherare yet more juſt 
and exact, I have the more Reaſon to believe, that the Invention of Longi- 
tudes will come to its Perfection. In the mean time I ſhall tell you, that the 
States did receive my Propoſition, when I deſired of them a Patent for theſe 
New Watches,. and the Recompence ſet apart for the, Invention in Caſe of 
' Succeſs ; and that without any difficulty they have granted my Requeſt, 
commanding, me to bring. one of theſe Watches into their Aſſembly, to ex- 
plicate unto them the Invention, and the Application thereof to the Lonyi- 
tudes, Which I have done to their Contentment. 


III. 1. Inveni tandem Modum Lune Locum ſciendi, exili quodam Inſtru- 

Tengitudes from mentiolo tantum adjutus ad unum vel duo Scrupula; &, quod mirum eſt, 

nec. Refraftiones, nec Parallaxes meis Obſervationibus obſunt, quia Ingenioſa 

Math, Profeſ-  Methodus his Tricis me liberat.. Poſſum hac Methodo Terra Mprigue uti; 

2. 118. f. 427, ideo Tahulis Luxe Correctis non amplius Modus deſideratas Locorum Longiu- 
dines captandi, in omnibus Terre Maciſque Locis ignorabitur. 

2. Quod de Inſtrumentiolo ſuo ſcribir Profeſſor. Hiſpalenfis, Fidem meam 
coafider'd by. (quod bona ipſius Venia, dictum velim) ſuperat. Privari enim Luna nec 
Mr, Flamſteed. =_ .- ' 

Ib. 5. 431. Refraftiqze, nec Parallaxi, in Horizonte noſtro poteſt, niſi ad Zenith aliquan- 
| do poſlet pertingere ; eouſque enim extenduntur, ejuſque Locum implicant 
RefratHions Deſinit in Nonageſimo. Gradu Ecliptice ſemel tantum de Die 
2 Parallaxis, ſed Latitudinis non perinde. Nec ſatis capio, quo- 
modo fabricari Inſtrumentum poſſit, quod una cum Parullaxi Refrattionen, 

.  vjus Incrementum longe diverſam habet rationem, conſideret. | 


* 
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IV. The Obſervation of Lunar Ovcultations is of Singular Uſe to deter- Nonsitudes 
Remote. from Lunar oe 


mine the Longitude of Places, eſpecially thoſe: that are frm Lune os 
M. Halley, 
V. The Revolution of Jupiter upon his Axis being the ſwifteſt, and the !. en 


moſt Regular Motion that is hitherto known in the Heavens, a Traveller by: Revolu- 

alone, even without having any Correſpondence with other Obſervers, may — 7 
make uſe of it to find the Longitudes of the moſt Remote Places of the *y . 
Earth. . ö : D. 92. p. 4042s 


VI. 1. Utrum æque bene Jovialium Eclipſes ad inveſtigandam Differentiam Loogitudes 
Meridianorum conducant, ut quidem Occultationes Fixarum a Lo — Sari 
fere cur dubitem ; præprimis ob minus Tardum Jovialium Motum, utut _— 
etiam accuratiori Tubo peragantur. 7 

2. The Eclipfes of the Snelites of Jupiter, which happen almoſt every Þ _—_— 
Day, afford a fair Way for eſtabliſhing the Longitudes over all the Earth 
For, beſides that theſe Eclipſes are very frequent, the Emerfion and Inmerſion 
of theſe Satellites, eſpecially in the Shadow of Jupiter, is ſo Momentany and 
ſo Senſible, that they may be obſerved with the greateſt Exactneſs, being 
altogether Exempt from thoſe Eſſential Inconveniences that accompany the 
Eclipſes of the Sunand Moon, . which alſo are Rare, and whoſe Beginning and 
End are always doubtful by reaſon of a certain Ambiguons Light. | 

The Longitude of Places at Sea, Capes, Promontories, and divers Mandi, 
being once exaly known by this Means, would doubtleſs be of Great 
Help, and conſiderable Uſe to Navigation. 

3. The Eclipſes of Jupiter's Satellites have been eſteemed, and certainly are By Mr. Flams 
2 much better Expedient for the diſcovery of the Longitude than any MOSS "OY 
known, by reaſon that they happen frequently, and are eaſily obſervable 
with a Teleſcope of 12 Foot, or for need with one of eight. 

The Longitude might be alſo attained by Obſervations of the Moon, if we a. 154. P. 404. 
had Tables that would anſwer her Motions exactly; but after 2000 Years v. 163. P. 760. 
experience (for we have ſome Obſervations of Eclipſes muc h Ancienter) 
we find the beſt Tables extant erring ſometimes 12 Minutes or more in her 
apparent Place, which would cauſe a fault of half an Hour, or 7+ deg. in 
the Longitude deduced by comparing her Place in. the Heavens with that 

ven by the Tables: I: undervalue not this Method, for I have made it my 
uſineſs, and have ſucceeded in it, to get a large Stock of good Lunar Ob- 
838 in order to the Correction of Her Theory, and as a ground-Work 

r better Tables ; but, if we ſhould happily attain what we ſeek, yet the 
Calculation will be ſo Perplexed and Tedious, that it will be found much 
more Inconvenient and difficult than that I propoſe by obſerving the Eclipſes 
of Jupiter's Satellites, which however at preſent I muſt preſer. For. Iam per- 
ſuaded, that the Eclipſes of the Firſt will ſcarcely befound above 4 Minutes 
of Time different from my Calculations, and I hope it will ſcarce ever be 
found to Err ſo much. But, if the ſame Eclipſe may be obſeryed in two 
Diſtant Places at the ſame time, or compared with an Obſervation of 96 
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ſame Satellite, made within a Week elſewhere, the Difference of Meridians will 
be had ſomething better, than by comparing two Obſervaticns of the ſame 
Phaſis of à Lunar Eclipſe, made in Diſtant Places. For, whereas it is ſome- 
what difficult by reaſon of the Penumbra to determine the 'T'rue Time of 
the Application of either of the Moon's Limbs to the Shadow, the Satellite 
, Eclipſes, eſpecially thoſe of the Firſt, are almoſt Momentany. 

And, whereas there can rarely happen 4 Eclipſes of the Moon Viſible the 
ſame Tear, thoſe of the Satellites happen ſo frequently. that there are more 
of them Viſible in one Year than we Count:Days in it, - though the Planet 
Jupiter lie hid under the Suns Rays every Year a whole Month together. 

I know our Navigators will Object againſt this Method, that it is difficult 
to Practice at Sea, becauſe Long Teleſcopes are required, which the Motion 
of the Ship will not permit them to manage abroad. But, if it be not Pra- 

cticable at Sa, they cannot deny but that it is at Land; and that the T- 
Longitude of Remote. Coaſts from us is the Firſt thing deſired for the Cor- 
rection of their Charts: Let them attempt theſe Firſt, and I doubt not but 
the Succeſs will encourage them ſo much, that they will readily find means 
to put it in Practice at Sea; That the French have uſed this Method ſuc- 
ceſsfully both in Denmark and in their Oux Country ; That a Teleſcope of 
14FootLong at moſt, or for need one of 8 Foot, with broad Eye Glaſſes, will 
be ſufficient for this purpoſe ; That the Difficulty cannot be known till it 
be tryed, and that Uſe renders many things eaſy, which our firſt Thoughts Ti 
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conceived: Impracticable. | twi 
If it be Required to know whether any of "thoſe Ecligſes which are In- 
viſible with us, be Viſible in any other Given Place, Convert the Difference Sat 
of Meridians.betwixt it and London into Time; and, if the Place Lie to the it t 


Eaſt of London, Add it to, if to the Jeſt, Subtract it from, the Time of twi 
the Appearance at London, the Sum or Difference accordingly ſhall be the 
T'rue Time of the Ecliꝑſe under that Meridian, at which, if Jupiter be above Bod 
the Horizon, and the Sun beneath it, the Ecligſe is there Viſible, otherways 
not. | | 

Or, By the help of the Ephemerides of the Planet's Places and a Terreſtrid 


Globe, the ſpace on it in which any of theſe Eclipſes will be Viſible may be A 
found thus. | of tl 
Firſt ſeek the true Places of the Sun and Jupiter with his Latitude in the of 7 
Ephemerides, whereby * may find their Declinations and Right Aſcenſions 30 d 
either by the Vulgar Tables, or the Globe itſelf, exactly enough for this it, of 
© Method. tinui 
Bring London on the Globe to the Meridian, and, detaining it there, not: WI Diſta 
what Deg: of the Zquater is cut by it. From this Sub tract the Time of the 4. 
Eclipſe after Noon converted into deg. and miu. the Remainder ſhews yo! lnſtri 
the [Longitude of that Meridian on the Earth, where it is then Noon whe" huc p 
the Satellite is Eclipſed, which I therefore call the Meridional Longitude 0! nere 1 


"the "Eclipſe. Bring this Meridional Longitude under the Meridian, and El 
vate the nearer Pole to the Sun as much as is his Declination, keep the 
Globe in this Poſition, and, if Jupiter be in Conſequence of the Sun, * 5 
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Line of the Globe along the Eaſtern Horizon, it paſſes over all thoſe Places 
where the Sun is Setting at that Time, but, if Jupiter be in Antecedence of the 
Sn, Draw the ſaid Line on the Globe by the Weſtern Edge of the Horizon, 
it paſſes over all thoſe Places where the Sun is then Riſing. Jupiter being 
in Conſequence of the Sun, Add the Difference of His and the Sun's Right 
Aſcenſions to the Meridional Longitudeafore-mentioned, bring the Deg. of the 


uator anſwering their Sum under the Meridian, Raiſe the Pole next Ju- 


x equal tohis Declination, and, detaining the Globe in this Poſition, Draw 
a Line again to the Eaſtern Horizon, the Space intercepted betwixt This 
and the Line of the Sun's Setting, before Deſcribed on the Globe, compre- 
bends all thoſe places on the Earth where this Eclipſe is ſeen from Sun 
Setting till Jupiter is Set. But, if Jupiter were in Antecedence of the Sun, Subtract 
the difference of His and the Ss Right Aſcenſions from the Meridional 
Longitude, Set the Degree of the Equator anſwering the Remainder under 
the Meridian, and Elevate the Pole next Jupiter equal to his Declinarion. 
Keeping the Globe in this poſition, Draw a Line by the Meſtern Edge of the 
Hirizon, the Space Included betwixt This and the Line of the Sun's Riſing 


Jupiter's. Rifing and Sun-riſe. . 3 
When any Eclipſe of theſe is obſerved, the Difference betwixt the Noted 


Time and that given by the Tables ſhall be the Difference of Meridians be- 


twixt the Place of the Obſervation and London. | 


As the Sun Removes from the Conjunction of Jupiter, the Ingreſſes of the 


Satellites into his Shadow become Obſervable. When he is about 30 from 
it the Emerfions of the Fourth, and at 60® of the Third, begin to be ſeen be- 
twixt the Shadow and Body continuing fo till the Sun be arrived within 60 


of the Oppoſition of Jupiter, when the Emerfions of the Third fall behindhis 


Body, but the Emerfions of the Fourth continue Viſible till he be leſs than 300 
Diſtant from &, at which Time they alſo are hid behind him, all the 
pearances being made really to the Right Hand or in Antecedence of {pit 
tho' with Inverting Teleſcopes, they appear on the contrary, to the Left. 

After the Oppoſition of the Sun and Jupiter we begin to ſee the Immer/ions 
of the Satelites from the Shadow now on the Left Hand, or in Conſequence 


of Jupiter, but through Inverting Glaſſes on the Right, when the Sun is near 
30 deg. from the Oppoſition, the Igreſſes of the Fourth, When 60 deg. from 


it, of the Third, begin to be obſervable betwixt the Body and Shadow, con- 
tinuing ſo till the Sun arrive at the ſame or rather within ſomething a wider 


Diſtance for the Conjunction of Jupiter. 
4. Reſtauratz Geographiæ Fundamenta, Hac Methodo 


huc pertinent præcepta Aſtronomice Doctos la tere non poſſunt ; unicum mo- 
nere non abs re erit, nempe, Tubo octo vel etiam ſeptem pedum, hoc eſt, 
facile portatili, momenta harum Eclipſium ſatis diſtinctè obſervari poſſe, præ- 
ſertim in exterioribus Stellitibus, ſi modo Lentis Objectivæ Apertura 25 vel 
3 Follices pateat. Sic enim Radiorum maxima copia ad oculum Refracta 


perveniet, unde Minimæ hæ Stellulz in vicinia Jovis conſpici poſſint, quæ 
alias 


contains all thoſe places on the Earth, where this Eclipſe is Viſible betwixt : | 


r, 


4 


facillima ac nullo fere By wr. Halley, 
Inſtrumentorum apparatu præſtanda, ſed quz minime Fallat Jaceantur. Quæ * 91. 2. 435. 
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alias Luce ejus nimi2 obfuſcarentur ; ac, quamvis Coloribus tingantur, ac 
Jovi Limbus parum nicidus videatur, tamen, cum de momento amiſſæ vel 
recuperatæ Lucis unice agatur, ſufficit eas Lum ine quantum fieri poſſit au 
ctas in oculos certius incurrere. | 
8. 214. 5. 237- The Eclipſes of the Firſt Satellite of Jupiter are found by the Roya! Acade- 
my at Paris, in Aſcertaining the Geographical Site of the Principal Ports of 
France, almoſt Inſtantaneous, and with good Teleſcopes diſcernible almoſt to 
the very Oppoſition of Jupiter to the Sun. So that, could the Satellites be 
Obſerved with Teleſcopes Manageable on Shipboard, a Ship at Sa might be 
enabled to find the Meridian ſhe was in to a very great Exactneſs, beyond 
What we can yet Hope to do by the 'Moon, tho She ſeem to afford us the 
only Means Practicable for the Seamen. However, before Saylors can make 
uſe of the Art of Finding the Longitude, it will be requiſite that the Coaſt of 
the whole Ocean be firſt Laid down Truly, for which Work this Method by 
the Satellites is moſt Appoſite. 


Lng.and Lee, VII, The Longitude of Derby From London W. is 5 or 6-min. the Latitude 
Tele, 52. 57 or 38. 5 
n. 35. p. 1102, 


52 oe ite VIII. Eciania, in Com. Northamproniano, Lat. 52% 15. 


, X. The Latitude of Tredagh in heland is 53 40. 


XI. Having carefully conſidered the Parallaxes of the Moon in the Obſer- 
Long. of oz vations of the Occultation of Mars, Aug. 21. 1676. at Dautzick and Greenuich, 
Zen; by Mr- I find from the | Immerffon the Difference of Meridians between Greenwich and 
—— iy 2 Oxford 4 57, between Greenwich and Dantzick 16 14 50” : By the Emerſon 
vid, ſup, Cap. the Firſt of theſe Differences is found 4' 59”, the latter 1b 14 41”; which 

IV. 5 IXI. ar Agreement ſhews the Exadineſs of the Obſervations. 


of Pars XII. 1. Obſervationes D. Flamſterdii circa Lunæ Eclipfin Jul. . ſt. n. 1675. 

bk i. cum noſtris in Regio ObſJervatorio habitis magna cum voluptatecontuli. Ex iis 

vid. ſup. , quippe Differentiam Meridianorum, quam olim, noſtrarum Obſervationum 

IV. s XLV. Collatione, Minutorum 11 definieram, nunc decem-novis-Comparationibus 
eandem intra pauca Secunda video-confirmari 97 


: 
j* 


7 


 Objer- 


bene Tea di 55 15 06 15 


Porphyrites Tectus. 2 02 20fIdem ſeu Ariſtarchus 2 12 40 o 
Sue LimbusPrimus. 2 05 30 Ejuſdemſeu T5choni 2 16 30 da © 

| vel] 16 25 10 
|Eme Limb. Primus. 06 00 Ejuſ. ſeu ar” 16 30 She. 
16 40 10 


belici Limbus Prior 23 O5 Ejuſ. ſeu ManilMed 2 34 15 Min. quam 11 
{Hmminius Lectus. 2 26 o3|Adeund. ſeu Dionyſ]z 36 15 oy quam 10 
[TerigitLimbumPri- | | 
num Coracondometis. 2 39 3o[Ejul. ſeu Palud. ma 50 20] 10 
etig. Palud. Mzotid. 2 45 oo|Eand. ſeu MareCaſp|z 55 20 10 


a vel] 55 40 o 
Meotis tota Tecta. 2 50 400 Eadem. 3 01 100 10 3 
fo. 2 36 55\lmmerſio. |; o7 4% 10 5 
' | ' vel®; 


07 40 10.45 


Tota hæt * denotat D. Caſſini peculiarem Exiſtimationew) in reliquis cum 
DD. Picardo & Romero conſentit. 
2. Medium Eclipſeos Lunaris, Jan. 1. ſt. n. wy deductum h. AS 
elt ex Comparatione Initii & Fini — - — 3 20 00 r 
Duarum aqualium Phaſium ——— — — 3 20 117 ur. 
Ex D. Flamſtedii Obſervaticnibus Medium Eclipfis pari modo 
ervatur. Is quippe a" 297 30”. Diſtantiam Cuſpidum obſervavit | 17 = 
N 30 52 45” , Eclipf decreftente Diſtantiam obſervavit 18 57”, uno ſcil. 
Minuto 41” Majorem. Itaque Medium Etlipfis propius eſt poſteriori Obſer- 
7 uam priori. Medium Tempus inter utramque Obſervationem fuit 
117% Tardius igitur aliquanto deducitur hinc Eclipfis Medium; unde 
Diferennia Meridianorum ry Minor g'; quod minime convenit Obſer- 
rationibus Certioribus Eclipfis præcedentis þS ca ex quibus illam deduxi 
Min. 104. Prior Obſervatio noſtra cum Priori D. Hamſtedii, aliquanto 
delle, comparata, Differentiam Mrridionorum exhibet Majoretn 8" 357. Po- 
lierior noſtra, tardior Obſerratione poſteriori D. Au eee Me- | 
nidianorum exhiberet Minorem 9 40 7 2 
Hnis a D. Flamſtedio Exiſtimatus NR 2 ak; a ates 5 0 15 
Et à Nobis. 4 ue os eg ages ig netrermnd—<bagnn. A» 6, 
Differentiam Meridianorum inferret -—— — _ zo 
lutium 4 D. Halleio Londini Obfervatuudñĩ⸗lñp—ç]Trꝝ = 16 oo 
Cum Obſervato ,4 Nobis — — 224 5 
Differentia Meridiauoruni ceret -.. — 0 08 35 - '% ab 
Ex hac igitur Edipf Differentia Meridianorum erveretur duo- | 
bus circiter Minutis minor quam ex Eſtatis præcedentis, quam ta- 
men huiclonge præfero; non ſolum 155 00 ori Facilitate Determinandi 
K Appulſuum & Emerſionum 1 L tali; quam in Me 1 


C eee 
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tial i; rerum etiam ob Aeris ſerenitatem, qua utique æqualiter uſi fuimus in 
ea Eclißſi, cum in tac Pariſis Calum ſereniſſimum, Londini fuit ſubnubilum. 

Priori itaque ſtandum cenſeo, donec per Obſervationes Inmerſionum & Ener f 
. 7. 544 enum Satellitum Jovis, quos ad hanc rem exiſtimo maxime Idoneas, rem ſcru- 
puloſius determinemus. 8 
5 is Fae . Differentis Meridiazorum, ab Eclipſi Lune Junii 27. 1675. Londini & 
ſtced. 16,  Parifiis Obſervata deductæ, vix fidere poſſum, quippe licet Tempora Phaſi- 
. 365 um 2 vcbis Obſervatarum accuratiſſimè determinata credam , Ego, cum am- 
lior non. ſuppeteret, Quadrante uſus fui 20 tantum Digitorum Radio, ad 
6a bon — Corrigendum, quippe Nuda duntaxat habuit Pinnacidia; & 
ropterea de Momento Phaſis alicujus certior eſſe vix e ad unum 
—— Hcrarium. Noviſſimam Eclitin Dec. 22. 1675. Inſtructior ob- 
ſervavi ; cum tamen mihi Aer ſubnubilus extiterit, & propter Obliquam 

Lune in Umbram Terrz Incidentiam tardiſſimus fuerit ejus ad Maculas Ap- 

pulſus, minus apta fuit hæc Eclipfis huic Negotio. Incerta igitur inter duo 

minuta Horaria manet etiamnum Meridianorum noſtrorum Differentia, quam 


tamen nullus dubito Nos pra Votis aliquando determinaturos eſſe. 


Long, of Stra: XIII. Meridianus Parifienfis ab Argentoracenfi diſtat 22 48. ex Fine E- 
| \borg 22 clipſeos Lunaris Jan. 1. ſt. n. 1676, Diſtat autem ex hac Eclipf Meridiannus Pa- 
— — Hare rifienfis Londinenſi ad Ortum-6' 38”, qui ex Obſervatione Eclis/. Jul. 7, 


E cop 1675. apparuit -10', ut etiam in Eclipſ. Jan. 11. ejuſdem Anni. 
E XIV. Avignon is 19 40”, or 4 50' to the Eaſtward of London. 


I. UE. XV. M Caſſini having Compared together the Obſervations of the Ha 
AM Eclipſes of So 12. ft. — 1684. and — 5 ſuch Reductions as the Parallax 
2. 163, FP. 216, requires, lays down the Longitudes from Paris to 0 5 
2 wh Ai in Province 14 E. a The Lat. b M. Gautier is 432 30... 
IV.S.XXXIV Avignon 85 K. 


1 5 E 4 £4 / 
' Roſes 4 E. The Lat. by M. Chaſſeles 42? 10.. 
; W. Y | : . | . 
Pax. 11. W. Ihe Lat. by P. Richaud 43 30. 


Lng. of - XVI. Mr. Jacobs an Engliſh Merchant reſiding at Eiben, informed Mr 
— 1 Flamficed that he Obſerved the Beginning of the Lunar Eclipſe, Feb. 1. 168; 
24 Jup. Cap. there at Sh 31'. p. m. which gives the Difference of the Meridians betwixt the 
IV.S. ALIX. Obſervatory at Greenwich, and Lisbon, 41+ Minutes of Time, or 10? 22. coli 
- fiderably Different from our Mapps and Sea: Chains. 
8 XVII. The Earl! of Sandwich Eſteem' d, by the Suns Altitude in the S 
drid; by B. of ſtier, and by other Meridian Altitudes, the Latitude of Madrid to be 40 lo 
2 „ Which differs conſiderably. from that aſſigned by others, The General Char 
p. 390. N . 10 th G eral Ma of X 0 47, and 
of | Europe giving to it 41 30, the Gen flap of Pain 40 27, 
0 hag Provincial Map of Caſtile 4% 38. —_— xv 
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XVIII. 1. Per plures Congruentes Obſervationes Lunares & a'iorum Pla- 1. & dle 

getarum, inveni Diſtantiam Civitatis Hiſpalenſi Longitudinariam eſſe ab Uya- erde 

wihurgo 90“, five 1 2h, vel intra 2 Differentem. Math ** 
2. Videat D. Profeſſor quomodo Merediani Hiſpalerfis ab Uraniburgico In- . at g 

terſtitium Scrupulorum go conſtituerit: Deliquii enim Lunarit Obſerra- f. 4 . 

tiones Jan. r. 1675. Londini Medium ponunt 7h 11'+ p m. cui Annota- 104. jþ e 

tiones Pari finæ conſentiunt ; dicti Profeſſoris Obſervationes Medium Hiſpali ſla- C. 431. 

tuunt 6h 47 : Noſtrorum ergo Meridranorum Di ferentiæ 24: At Nos in- Iv $xL v 

ter & Uraniburgum non intercedunt niſi Minuta 52'. Eſt igitur Meridiano- ' 

ran Differentia nonniſi 1h 16 inter Hiſpalim & Uraniburgum. Vereor ta- 

men, annen Oculis nudis D. Profeſſ.ris factz fuerint Obſervationes : Inciden- 

ia quippe & Emerfronis Tempora faciunt th 5'; cum Niſtre, Parifine, He- 

telianaque Obſert ationes non faciant ea Tempora plus quam 1h 12, forſan 


atiquanto minus. 


XIX. Diferentia Meridianorum Hiſuia & Parifiorum, Obſervat ior ibus Jo- Lorg. of Cox 
vialium, repert a eſt a D. Picard, oh 41 45% a 2. 284 xy 


n. 146. p. 145, 
XX. Aa. 1680. OX. 23. K. v. S. Juſ. Ponthia, and Marco AntonioCellio, Long. of home 
vith a Teleſcope of 25 Palms, Obſerved the Total Immerfion of the Firſt Su- burg; by wr. 
elite in Jupiter's Shadow at Rome, at 10h 7' 53”; p. m. which in our Ob- gp 
ſervatory here I noted at gh 15 41”, whoſe Difference is the Difference of 
our Meridians = 52 12”, or 13* 03. Again, Jan. 28 1685. S. Francis 
Blanchini Obſerved the Total Inmerſon of the Firſt at Rome, at ih 197 
which I ſaw not here, but my Numbers give at 10h 274 : Therefore the 
Difference of Meridians is 3 2 and Ryme lies ſo much more Eafterlythan the 
Obſervatory at Greenwich; agreeing with the former Obſervation. | 
The Noble Tycho judged therefore not much amiſs, when he placed Urani- 
buy and Rome under the ſame Meridian; for by ſeveral Obſervations of Sa- 
elite E-lipſes it is Evident, that the Difference of Meridians betwixt Urani- 
lag and our Obfervatory is 51' 10” of Time, ſo that me lies only one 
Minute of Time, or 3 of a Deg. to the Eaſt of Uraniburg. 


XXI. 1. Dantzick is by many and undoubted Obſervations proved to be Hex. oa my 
1 15 30“. more Enfterly than London. 64540) 7 _ Halley, Pþ, 

2. An. 1683. Die ipſo Solftitii ZEftivi 21 Junii ſt. n. Gedani, Altitudo S- 1%; 8 
kr in Meridie fuit 59 7, Quadrante quidem parvulo Orich. ſed tamen ſatis zick ; by M, 
xcurato, Die vero ZEquinottii Autumnalis Altitudo Slis in Meridie reperta . 151. p. 330. 
elt 35 27. A did [ng Ne 154. p. 424. 

XXII. The Longitude of Nuremburg has been formerly ſtated -11* from Long, of Nu 
Ludin, and ſince found to be ſo by ERS of the Edipſe of the Sun 3 
Jaly 24 1684. which made it 44. of Time. 8. 182, F. 147, 


ES A? XXIII. 


« 
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Lok XXIII. The Dwration of the Lunar Eclipſe Apr. 5, 1688. is made by 


. 181.5. 86. low that Maſco is 2" 35” to the Eaſt of London, or 38* 45 of Longitude, 
11 14 52 Min. which from other Accounts we find to be very near that of the City of Aleppo 


Let. of ſeveral |. By the ſame hand we have procured the Latitudes of the following Places, 
„ obſerwd, as tis ſaid, with a large Quadrant. 


o — — 35 34 
Tereſſamuu — — 57 44 
Wologda — —— 59 19 
Woſtak —— —— 61 15 

Arch. Ange! —— 64 30 


Latitudes of XXIV. I have been 48 curious 381 could in taking the Latitudes of ſome 
2 Remarkable Places: As I find them I ſhall give them you. 


Francis Ver- M3, | Th Ef + 

— "= Aten 38* uz (Para. 38* 40 

kk An, 1673. | Gomrimth=— 38. 14 \ ot moto 38 50. 
* Sparta — 37 — . 38 22 


Corone— 37 02 C Negropont or Chalcis 38 31 


— VXVVV. Upon Intimation of your Grace's Deſires, and upon Importunity 
tino | 3 

ple and Rhodes; of ſome Learned Men, having finiſhed a Table, as a Key to your Grac's 

uſher ; by. Mr. exquiſite Diſquiſition, touching Aſia properly ſo called ; I thought my ſelf o- 

Greayhs „ bliged to give both you and them a reaſon, why in the ſituation of Byzant- 

Des, An. 1685. um and the Iſland Rhodes, (which two Eminent Places I have made the 

| apa H and Bounds of the Chart,) I diflent from the Traditions of the 

Ancients, and from the Tables of our Late and beſt Geographers ; and conſe- 

- quently, diſſenting in theſe, have been neceſſitated to alter the Latitudes (if 

not Longitudes) of moſt of the remarkable Cities of this diſcourſe. And 

firſt for Hikari, the received Latitude of it by Appianus, Mereator, 0r- 

zelius, Maginas, and ſome others, is 43* 5. And this alſo we find in the 

Baſil Edition of Ptolemy's Geography, procured by Eraſma out of a Greek Md 

of Pettichius. The ſame likewiſe is confirmed by another choice MS. i 


Greek of the moſt Learned and Judicious Mr. S/den, to whom for thisFevor 
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and ſeveral others I ſtand obliged. And as much is r- in the late - 
dition of Ptolemy by Bertius, compared and corrected by Hllurgius, with a 
Manuſcript out of the Palatine Library, Wherefore it cannot be do 
having ſuch a croud of Witneſſes, but that Ptolemy aſſigned to Byzantium, 
2s cur beſt Modern Geographers . the 22 43* 5. And this 
vill farther appear, not only out of his Geography, where it is often expreſſed, 
but alſo 1 of his Meyean Zu ral, or Almageſt as the Arabian = it, 
where deſcribing the Parallel paſſing %, Bug=v7ic, he afſigns to it 43* 5“ 
What was the Opinion concerning Byzantium of Strabo preceding Ptolemy, 
or of Hipparchus preceding Strabo, or of Erateſtbenes Ancienter, and it may 
be Accurater than all of them, (for Strabo Lib. 2. calls him Twwdier 
meay paTivadusroy Tet v e, plas) though Fully ( Lib. Ep. Ad Arn.) makes 
Eipparchus often reprehend Eratoſthenes as Ptolemy after him doth Marines, 
their Writings not being now extant, (unleſs thoſe of Sabo) cannot be 
determined by us. But as for Strabo, in our Inquiry we can expect little 
Satisfaction; for his Deſcription of Places having more of the Xi/torian and 
Philoſopher, (both which he hath performed with ſingular Gravity and Judg- 
ment) than the Exactneſs of a Mathematician, who ſtrictly reſpects the Po- 
ſition of Places, without Inquiſition after their Nature, Qualities and Inhabi- 
rants, (though the beſt Geography would be a Mixture of them all, as Ab- 
feda, an Arabian Prince in his ReZification of Countries above 300 Years ſince 
hath done ;) I ſay for theſe Reaſons we can expect little Satisfaction from 
Krabo, and leſs may we hope for from Dionyſius Aſer, Arrianus, Stephanus By- 
zantius, and others. Wherefore, next having recourſe to the Arabians, who 
in Geography deſerved the ſecond Place after the Gracians, I find in Naſſr Eddin 
the Latitude of Byzantium, which he terms Buzantiya, Conſtantiniya, to be 
* and in Uleg Beg Aſtronomical Tables the ſame to be expreſſed. Abut- 
2 chiefly follows four Principal Authors as his Guides, in the compiling of 
his Geographical Tables, thoſe are, Alfaras, Albiruny, Hon Saiid Almagraby, 
laſtly Ptolemy, whoſe Geography he terms a Deſcription of the Quadrant, (or 
the fourth Part of the Earth) Inhabited ; and all theſe, according to his Aſ- 
ſertion, place Byzantium in 45* of Latitude. And here it may juſtly be won- 
dred, how this Difference ſhould ariſe between the Greek Copies of Ptolemy, 
and thoſe Tranſlated into Arabick by the command of Almamon, the Learned 
Caliph of Babylon; for Abulfeda expreſly relates, that Ptolemy was firſt intepret- 
ed in his Time, that is, in the Computation of Almecinus in ins's Edi- 
tion, and of Emir Cond a Perfian Hiſtoriographer, more than 850 Years ſince : 
Concerning which Abulfeda writes thus, This Book (diſcourſing of Prole- 
my's Geography ) was tranſlated out of the Grecian Language into the Arabick for 
Almamon : And in this I find, (by three fair MSS of Abulfeda). Byzantium 
to be conſtantly Placed in 45*. and as conſtantly in the Greek Copies in 43* 5". 
But in the bK, Kevores: of Chrj ſococca, out of the Perſian Tables, made 
about the Year 1346. in Sca/iger's Calculation) it is Placed in 45% To re- 
concile the Difference between the Greeks and Arabians may ſeem impoſſible, 
for the common Refuge of flying to the Corruption of Numbers by Tran- 
Eribers, and laying the Fault on them which ſometimes is the Author's, will 
| nor 
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not help us in this particular; ſeeing the Greek Copies agree among -them- 
ſelves, and the Arabick Copies amongſt themſelves. The beſt way to 'end 
the Diſpute will be, to give Credit concerning the Latitude of Byxantium 
neither to the Greeks nor Arabians. And that I have reaſon for this Aﬀer. 
tion, appears by ſeveral Obſervations of mine at Ouſtantinaple, with a Braſs 
. Sextant of above 4 Foot Radius. Where taking, in the Summer Hilſtice, the 
Meridian Altitude of the Sun without uſing any Teo7agdigeors for the Pa- 
rallax ard Refraction, (which at that time was not neceſſary,) 1 found the 
Latitude to be 41 C. And in this Latitude in the. Chart J have placed . 
zantium, and not in that either of the Greeks or Arabians. From which Ob- 
ſervation, being of ſingular Uſe in the Rectification of Geography, it will fol- 
low by way of Corollary, that all Mays for the North Eaſt of Europe, and of 
Alia, adjoining upon the Boſphorus Thracizs, the Pontus Euxinu, and much 
farther, are to be Corrected; and conſequently the Situation of moſt Cities 
in Afia, properly ſo called, are to be brought more Southerly than thoſe of P;4- 
_ by almoſt two intire Degrees, and than thoſe of the Arabians by almoſt 
our. 

Concerning Rhodes, it may be preſumed, that, having been the Mother 
and Nurſe of ſo many Eminent Mathematicians, and having long flouriſh- 
ed in Navigation, by the Direction of theſe, and by the Vicinity of the Phe 
nicians, they could not be Ignorant of the preciſe Latitude of their Country, 
and that from them Profemy might receive a true Information. Though it 
cannot be * but that Ptolemy in Places remoter from Alexandria hath 
much erred. I ſhall only inſtance in our Own Country, where he ſituates 

HorHireor, that is London, in 54 of Latitude; and the 79 H, or the middle 
of the e of Wight, (which in the printed Copies is falſely termed Oui, 
but in the MSS. rightly 'Ovixlss,) in 529 and 20' of Latitude. Whereas Lin- 
don is certainly known to have for the Altitude of the Pole, or Latitude of 
the Place, only 51 and 32, ard the middle of the „e of Wight not to ex- 
ceed 500 and ſome Minutes. | 
But in my Judgment Ptolemy is very excuſable in theſe and the like Errors, 
of ſeveral other Places far diſtant from Alexandria; ſeeing he muſt for their 
Poſition neceſſarily have depended either upon Relations of Travelers, or Ob- 
ſervations of Mariners, or upon the Longitude of the Day meaſured in thoſe 
times by Clepſydre: All which how uncertain they are, and ſubject unto Er- 
ror, if ſome Celeſtial Obſervations be not joyned with them, and thoſe ex- 
actly taken with large Inſtruments, (in which kind the Ancients had not 
many, and Our Times, (excepting Tycho Brahe, and ſome of the Arabian) but 
a few, ) I ſay no Man, that hath converſed with Modern Travellers and 
Navigators, can be ignorant. Wherefore to excuſe thoſe Errors of his 
(or rather ot others fathered by him) with a greater Abſurdity, by af- 
ſerting the Poles of the World ſince his time to have Changed their ſite, 
and conſequently all Countries their Latitudes, as Mariana the Maſter -of 
Copernicus, and others after him have Imagined : Or elſe to Charge Ptoleny, 
being ſo excellent an Artiſt, with Ignorance, and that even of his own Coun- 
try, as Cluverius hath done, (from which my Obſervations at 2 
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Euftathins's Comment upon Dionyſius s Tietriynors)) of 920 Furlong 
— according to Prolemy the Parallel paſſing Ai Pin, hath 36" of 
Latitude, and ſo hath Lindos, and Inavers the hiet Cities of the Iſland ; 
the ſame is confirmed by the MS. but where the Printed Copy and Eu- 


fathins read 'Inavors, which Mercator renders Tahſſm , the M S. renders 
busse. Abulfeda in ſome Copies ſituates the Iſland Rhodes, (for he men- 
tions no Cities there) in the Latitude of 37 Deg. and 40 Min. and the Ges- 
graphy of Said En Aly Algiorgany, commended by Gilbertus Gaulmyn, in 377, 


if it be not by a Tranſpoſition in the MS. of the Numerical Letters in Ara- 
lik 37 for 36, which by reaſon of their Similitude are often confounded 
in Arabick MSS. By my Obſervations under the Walls of the City Rhodes, 
with a fair Braſs Aſtrolable of Gemma Friſius, containing 14 Inches in the 


Diameter, I found the. Latitude to be 37 and 50. A larger Inſtrument I 


durſt not adventure to carry on Shore in a Place of ſo much Jealouſie. And 

this Latitude in the Chart I have aſſigned to the City Rhodes, (from the 

Hand ſo denominated, upon which on the North Eaſt ſide it ſtands ſituated) 

ney agreeing With. the Arabians than with Ptolemy, whom I know not 
W to excu 


XXVI. In the ſecond Book of the Voyage de Siam des Peres Jeſuites, are 
related two Obſervations of the Satellites of Jupiter, capable, it well made, 
to aſcertain the Longitude of the Cape of Good Hope. The firſt was there 
made June 2d ſt. u. 1685, when at 11h 29' 20”. the Firſt or Innermoſt 
Satelite touched the Weſtern Edge of Jupiter, and at 11h 3o' 50“ it ap- 
peared no more: This Obſervation is ſaid to be made with an excellent Le- 
leſcope of 12 Foot. The other was on June the 4th following ſt. n. when 
the Emerfion of the ſame Satellite was obſerved at gh 37 4o'. from which 
Latter is concluded, that the Longitude of the Cape is 18 to the Eaft of 
Paris, for that the ſaid Emerfion, according to the Caltulus of Caſſini, in the 
Meridian of Paris, ought to have happen d at 8h 26. This ſame Emerfion 
1s computed. by Mr. Hamſteed, at 8h 19', at London, that is 3 min. later 
then by S. Caſſini; and conſidering that neither is verified by Obſervation in 
Erie, the Longitude hence deduced is doubtful at leaſt 3 min. if this had 
been the only Obſervation. But the former being conſidered will yet ſhew 
that there is a much greater Doubt ſtill remaining: For from certain A- 
ſtronomical Principles the Paralax of the Orb, or Difference between the 
Place of Jupiter ſeen from the Suu and Earth was, at the time of the firſt 
Obſervation, 9 9 Which Arch that Suelite moves in 1h 6“. and the 
utmoſt Duration of an Eclipſe hereof in this Poſition of Jupiter being ſcarce 
2h 20, (as appears by the accurate Obſervations of M. Caſſini and Mr. Ham- 
freed) it will follow, that from the Inmerſion behind Jupiter's Weſtern Edge 
to the Emerfion out of the Shadow, there could not be full 3h 26. Where- 
fore the Emerſion out of the Shadow, on June ad, ought according to the 
time of Inmenſſon, to be at 14h 56, at che lateſt at the Cape ; W eb 


bis, may Vindicate him,) the former were too great à Stupidity, and 
the latter too great a Preſumption. But to return to Rhodes: An * — ( in 
s Circuit, 


* 


„ and Lat, 
cont of —— 
Hope, n. 103. 
p. 253» 
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: ( 568 ) 
Mr. Flamfteed's Calculus was at London 13 51. or according to & Caſſui at 
13* 587% at Paris. Hence the Longitude of the Cape will be found but 14 dee. 
and a half at moſt to the Eaſt of Paris; ſo that theſe 2 Obſervations will dif- 
fer in the reſult about a quarter of an Hour which is a little too much. 
However thereare ſome Reaſons that ſeem to arguefor this Latter Longitude 
rather than the former; for it is much eaſier to obſerve what becomes of a 
Luminous Object that appears, than to wait upon the firſt Appearance of a 
Star ene gem And it is probable that the Satellite might in the Latter time 
be ſeveral Minutes Emerged out of the Shadow, when they might firſt per- 
ceive it; but they could not but ſee the Application to the Body of Jupiter 
in the Former, if we may ſoppoſe their Teleſcopes fo good as they are ſaid 
to be. And that the Cape of Good Hope is not more than an Hour to the Ea 
of Paris, is proved by the conſtant Conſent of our Navigatcrs, who find by 
their Reckonings that the Iſland of St. Helena is about 22 or 23 deg. of Lon- 
_ to the Weſtward of the Cape: (and that Sailing both backwards and 
orwards, tis the ſame, which takes away the Objeftion of Currents) Now 
by Accurate Obſervations madeat St. Helena, and compared with others made 
in at the ſame time, the Longitude of that Ifle is certainly about 8: 
deg. to the Weſt of Paris; it follows therefore that the Cape cannot be muck 
more than 14 or 15 deg. to the Eaſt of Paris; and undoubtedly it muſt be 


leſs than 185, for 3 deg. is much too great an Error to be committed in ſo 
ſhort a Diſtance of Sailing. 3 


Ihe Long: by XXVII. Mr. Thomas Heathcor was Chirurgeon to a Ship, which, Avg. 19. 
Mir. Nantes. 1 


681. lay at the bottom of a deep Bay on the Weſtern Shore of Madagaſcar, 


aß. and that part which the Portugueſe and our Maps call the Terra del Gada; 
Vin He had then with him on Shore, a Quadrant of two Foot Radius, and a 


Teleſ of 9 Foot, but no Clock; to ſupply which Defe&, he made a Fer- 
dulum of a String and a Bullet 39 Inches long, that each ſingle Vibration 
-might anſwer a Second of Time. Waiting the Beginning of the Eclipſe with 
his Glaſs, as ſoon as He ſaw the True Shadow enter on the Moon's Limb, 
he cauſed his Friends who aſſiſted him, to make the Pendulum Vibrate, and 
count its Vibrations; of which they had numbred 140 = 2' 20“ of Time, 
when he took the height of Procyon (then Eaſt of the Meridian) 25* 39. 
The next day he obſerved the Suns Meridional Height with the ſame Qua- 
drant, whence he found the Latitude of the Place 19 29. South: hence the 
time when he took the height of Hocyen is found 4® 5 1' mane, and ſub- 
ſtracting the 2/ 20”, paſt ſince the obſerved Beginning of the Eclipſe, ts 
True Beginning was at ——— — —— 4 48 4o' 
Which at the Obſervatory here I noted at . —.— 1 50 4 
therefore this part of Madagaſcar is more Eafterly — 2 58 oo 


or 44* 300, which our Maps make 52*®; that is 7; Deg. more Remote from 
it than it really is. 


XXVIII. Taking the Obſervations of the Occultation of the Dull Eye, 0f. 
28. 1680. under the Examination of a Calculus, 1 find that at 80 4 
| 0 


63565 | 
vr the Hnmerfion at London, the true Place of the An correct by Parallax fore in India; 
uus Tii4? 32 24 but at 16" oo. at Balafore Road (in the Lat. of 21* 22 1 
10. N- and about 20 Miles E. S. E. from the Town) the True Place of. I i. 
the Moon was 5 54". that is 10% 21 36”, more than at 80 &., at London :Ivsixti 
Now according to the Moon's Velocity at that Time, ſhe paſſed an Arch Feb. as. 1662. 
of.1* 21/36; ima g 40“. of time, ſo then at 10" 14 40. at London, the 
Moon was in the ſame Place as at 16 oo”. at Ballaſore Road, whence the 
Difference of Longitude will be 5* 45” 20”. or 867 200. Balaſore being ſo 
much to the Eaſtward of London. | 

2. By the Calculation of the Inmer/fion of the Bull: Eye, Dec. 1680. I find 47 fud. Cap. 
that at the 14. 49“. at Ballaſore the Moon's true Place was A 6® 30' 300. ard XVII. 
at 46 12 the Correct Time of the humerſon at Dantzick, the true Place 
was 1 4 55 11“ that is 1350 200. ſhort of the Place deduced from the 
Obſervation at Balaſore Nad, which male in Time 2 32 40”. whence it 
allows, that 10" 18' 52". at Dantzick make 14 49. at Ballaſore Road, and 
the Difference of Longitude 4" 3o' 8“. and Dantzick being 1 1 5/ 300. more 
Eaſterly than London, Ballaſore Road will be ſrom London 55 4 38 or 86 
TY and the ſame Difterence of Meridiazs will be found 86 14. It you 
make uſe of the Immerfiox at Vantæick. "= 

3. For farther Contirmation hereof, Mr. Benj. Harry, being aſhore at Bal- 
laſre Town, obſerved with very goat Care and Exactneſs, Nov. 18, 1680. 
that at 9 h 13. the Star which Tjcho calls, in Cotyla dextra Aquarii duarum 
pracederis, (and which was then in Aquarius 28* 52'. and Lat 2% 40. N) 
was in a Right Line with the Cuſps of the Moor, then near the firſt Quar- 
ter. TheStar's Place is confirmed by the Agreement of Hevelius's' Obſer- 
ſervations with thoſe of Tycho, and the Theory of the Moon cannot be con- 
ſiderably faulty in that Part of the Orb, it falling preciſely on her greateſt 
2 : wherefore by the Theory and Numbers of Horrox, the true Place 

tho Mon at 2 53, at London is found = 29® 22 10”. but at 9h 13. at 
Bulaſore, her Place was in 2 29 41” 17”. that is, 19 7”; more than at 
London, which in Time gives 36%, ſo that 3" 29 at London, was 9 13“ at Bak 
laſre, and the Difference of Long, 5 44 or 86° oo'. preciſely, which the 
Dutch Maps make full out 99% And the French Maps of Sanſon, pretending 
to correct them, have made them '5* worſe, and the Error 18 compleatly. 
What then is to be thought of the Deſcriptions of thoſe Places which have 
been but ſeldom Viſited ? 1 ae SH tit 11731 41 54 t. h 0 

XXIX. Differentiam Longitudinum Cantonem inter & Pariſur deduxi f 43% Can- 
7" 230. ex Exitu Mercurii & Solis Diſco Cantoni & Norimberge Obſervato, & Cadet u. 
ex Edipfibus Lune Obſervatis Noximberge & Puriſſimn. FAG 

| 3 Lat. 


Iv. 14> een ied: i * „ A L 3-4 , i. f 22" $34; 120 T3 
WX. Ex Akitudine Meridiana Maxima Stella Polaris 4 B. F. K. J. Ob- J 
lerrata Die 31 Dec. 1694. Correcto Inſtrumento 42 16 500. Suppoſita 


ſtactione 10 17 & Diſtantia Stellz Polaris a Polo tunc tempokis 20 19 57% 5 
euitur Alritudo Poli 3954 A 0 cus 19 21 30 Saad g 
Co Q0 DSGqolt at. 0560 + ' * 


4 4 J * 4 


va. — 


070 
En —— Sell Bulls aan — — 
7, 8, 13. Maii/ 1693. Correo. Inſtrumento 3736 40% Suppoſita 
fraction 5 r 18-8 Diſtantia Sella Polaris 4 Fb. 25 74 To”. — * 
n 12 a1 vom dt 185 fo 21308, he 2 3 
Negle&ta Refractione Altitudo maxima Stelz Polaris deducta ' ” 
ex Obſervatione 31 Dec. przcedentis fuiſſet ſub Initium Maii— 42 16 43 
Et Altitudo ejuſdem minima tunc fui - 37 36 40 
Eo Quare Differentia Altitudinuum i'. — 04 40 03 
Et Diſtantia Ste/z Polaris 4 Poly —— ———— =— — 02 20 01 
Et Altitudo Poli apparens — — — — — 39 56 411 
Ad n mea Tabula eſt oo or 10 
Altitudo Poli in Regia Pukinenſs - — —— — — „„ 9 
Pro Longitudine Pelinenſit Uvbis Obſcrvats elt Immenko Prim; Ie 
Jovis Satellitis in Jovis Umbram Die 18 Jan. 1695. 12 517 14”, 
Tabulæ noſtræ eo Die hanc Inmerſonem repræſentant 5b 18“ 49 Obſcr- 
vationes autem eodem Menſe habitz in Obſervatorio Regio Pariſienſi oſtendunt 
Tabulas retardaſſerrunc Temporis 2 30). n 
Quare. fuit illa umerſio Pariſiis z 16 19%. Itaque Differentia Meridian 
rum inter Pekinum & Urbem Pariſſenſem erit 34 55”. 0 
Cum autem ex aliis Obfervationibus olim deducta fuerit eadem Meridia- 
aurum Differentia. 7 3 60. ſumi poterit 0 35's. Std 


Lat, of $1. Sal- \ XXXI. St. Salvadire in Brafil is in the Southern Latitude of 12% 47. 
22 5. er XXXII. Bridge-Town in Barbadees is in the Northern Latitude of 12* 58. 
_—_- | 

ry XXXIII. 1. I herewith ſend you what I have received out of Muſcry, 
by M. Nich. Which is a New Map of Nova Zembla and Weigats, as it hath been diſcoverd 
"on 101. by the expreſs Order of the Czar ; and drawn by a Painter, call'd Pauelapo- 
Fig. 20s, ettki; who ſent it me from Moſco for a Preſent; by which it appears, that 
Mar, An. 1674 Nou Zembla is not. an and, as hithertoit hath been believed to be; and that 15 
the Mare Gliciale is not a Sea, but a Sinus, or Bay, the Waters whereof are " 
Freſh, Which is the ſame with what the Tartars do alſo aſſure us, who have 05 
taſted theſe very Waters in the midſt of the Sinus. The Samojeds, as well as 
the Tirtars, do unanimouſly affirm, that paſſing on the back of Nova Zembla, 
at a conſiderable Diſtance from the Shore, Navigaters may well paſs as fat of: 
as Japan. And tts a great Fault in the Ergliſh and Dutch, that, ſeeking to g 
get to» Japan on the South-lide of Nova: Zembla, they have almoſt always . 
paſs'd the #eigats. | | e | 
[1/7 The Letter O in the great River Oby marks the Place of à Cataract or * 
Fall of Waters. The Letter K denotes the Conjunction of Zembla with the * 
minen. The River marked L runs from China, called Kitaie : which i“ i 
not every where Navigable, by Reaſon of the Rocks, and other Inconvent 1 

ences that Obſtruct the paſſing of Veſſels. Meigats it ſelf is very difficult and 
to paſs, becaufe of the great Quantity of fe continually falling into it out Ship 

of the River 0by, whereby that ſtreight Paſſage is ſtopped up. The & Bl 


mojed 


— — mum 


C577 ) 
11 80 every Tear Fiſhing upon the ſaid Freſh Sea; and that on Nba 


8 4 3 23123 b 5 3 
2. I formerly thought Nova Zembla had been a Continent But I have * 1930-454 

ince been better informed, and retracted that Error. And, whereas the late 

M. Vous would needs perſuade himſelf, as well as he did others, to their 

Ruin, that there was a Paſſage to Fapunwbythe North, and that the Tartarian 

Countries behind Nova Zembla did decline immediately towards the South; 

did always oppoſe it, and think I can even demonſtrate the Impoſſibility 

thereof. So that what we wrote, to encourage Mariners to that Attempt, 

was even directing them to the Point of Death, as it afterwards enſued. 


XXXIV. What is noted with a ſingle Line, is exactly copied from the 4 Map of 
Map; which M. Sanſon, one of the moſt Illuſtrious Geographers of this Age; piearg 2 4. 
preſented to the Dauphin, An. 1679. The Names of Cities, whoſe Situation De La Hire, 
isalſo taken from this Map, are written in Ralian Characters; the Corre- ' Fig. 205. * 


tion of the Poſition of Coaſts (which is deduced from the Obſervations Mar. An. 1657. 


which were made to that End) is marked with a Stroke a little ſhadow d to- 
wards the Sea, as is commonly done; and the Names of Cities, whoſe Situ- 
ation is corrected, are ſet down in Roman Characters. 
The Degrees of Latitude are marked on both ſides of the Border, and the 
Degrees of Longitude in the ſame Border, above and below; but the Diviſion 
of them begins at the Meridian that paſſes through the Obſervatory at Faris, 
by going to Eaſt and Miſt, and not at the Meridian of the Iſle of Fer, ashath 
been eſtabliſhed, becauſe we do not exactly know the Situation of this Iſland 
in reſpect of the Olſervato rx. bit 4 


XXNV. 1. What Arithmetick in whole Numbers and Fractions, as alſo lat 20m: f 


in Decimals and Logarithms, is neceſſary for the ſame ? And What Books Navigation 


are beſt for Teaching ſo much thereof? 2. What Vulgar, Practical, Mecha- by 97 V. Perr?, 


nical Geometry, performable by the Scale and Compaſs, is ſufficient? 3. What 47, — 

Trigonometry, Right Lined and Spherical, will ſuffice? 4. How many Karre 

are to be be known? 5. What I. are belt for Uſe at Sea, with the 

Conſtruction of them, and the Manner of uſing them? 6. The whole Skill 

of the Magnet, as to the Directive Virtues thereof, and all the Accidents chat 

may befall it? 7. The Hdrograpby of the Glbe of the Earth, the Se paſtive 

of the Coaſts, and the Deſcription of the underwater: bottom of the S, 

8. The Knowledge of Winds and Meteors, ſo far as the ſame is attainable. 

9. The Hiftory and Skill of all forts of Fiſhes." fo; The Art of Medicine 

and Chirmgery, peculiar for the Sea. 4 1) The Comm, Laus of the Wdmiritey, 

and Juriſd/jon. of the Sea. 12. Phe feveral "PTallites and Clodthings fit 

for Seamen. 13. The whole Sciente of Eby and Flwing/as alſo of Cui 

rents and Eddies at Sea. 14, Dromometry, and the Meafares of a'Ship's/Mo- 

tions at Sea. 15. The Building of Ships of all ſorts, witli· the ſeveral Riggings 

and Sails for each Species, and the Uſe of all the Parts and Motions bf u 

Ship. 16, Naval Oeconomy, according to the ſeveral Voyages ad Dulles. 

17. The Art of Coning, eng; *. a; of all the ſeveral ſorts of = 
2 


(372) 
ſels. 18. The Sumo, Fireworks and other Armatures peculiar to Sea and 
to Sea-Fights. 19. Ihe Art of Loading and Uzloading the chief Commodi- 

ties to the beſt Advantage. 20. The Art of weighing ſunk Ships and Goods, 
as alto of Diving tor ſunk Goods in deep Water. 21. The General Phil,- 
phy of the Motion. and Figures. of the Air, the Sea, and of Seaſons; of Timber, 
tron, Hemp, Brimſtone,'Tallow,/&c.: And of their ſeveral uſes in Naval Affairs 
22. An Account of 5/'or6,0t the beſt. Navies of Europe, with that of the 
Arſenals, Magazines, Tards, Docks, &c,, 23. An Account of all the Shipping 
able tocroſs the Seas belonging to each Kingdom and State of Europe. 24. An 
Account of all the chief Commercial! Parts of the World; with mention of 
what Commodities are originally carried from, and ultimately to, any of them. 

25. An Account of the chief Sea-Fights, and all other Naval Expeditions and 

Exploits, relating to War, Trade, or Diſcovery, which have happened in this. 

laſt Century. 26. Of the moſt advantageous Uſe: of Teleſcopes for ſeveral 

Purpoſes at Sea. 27. Of the ſeveral Depths of the Sea, and Heights of tlic 

Atmoſphere. . 28. The Art- of making. Sea-water Freſh-and Potable, and fit for 

all Uſes in Food and Phyſick at Sea. | 51 login n 


The ColleBlion XXXVI. 1. Though, jt be well known, that, in the Terreſtrial Globe, all 

true Bieden of the Meridiaus meet at the Pole, (as E P, E P.) whereby the Parallels to the 

ahe Ses Chin; Equator, as they be nearer to the Pole, do continually decreaſe. 

by or. wallis.o. , 2, And hereby a Degree of - Longitude in ſuch Parallels is leſs than a 

702% Degree of Longitude in the. Equator, or a Degree of Fatirude : 

Nov. An. 1683. 2, And that in ſuch Proportibn, as is the Co-Sine of Latitude (which. is 
the Semidiameter of ſuch Parallel) to the Radius of the Globe, or of the 


— 


o 


8. Hereby, amongſt many other Inconveniencies, (as Mr. Ed. Wright ob- 
ſerves, in his Correftion, of Errors of Navigation, firſt publiſhed in the Year 
1599, the Repreſentation of the Plages remote. from the Equator was ſo 
Diſtorted in thoſe Charts, as that (for-Inſtance) an Mand in the Latitud: 
of 60 Degrees, (where the Radius of the Faralli is but half ſo great as that 
of the Rqpator) would have its Length (from Eaſt to Veſt) in Compariſon 
of Breadrb- (from North to Sul) repreſented in a double Proportion of 
+1 at RET IR #; BIAS $55 & 1 5 
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( 573) 
For reQifying this in ſome Meaſure, fand of ſome other Inconvenien- 
cies) Mr. Wright adviſeth, that (the Meridians remaining Parallel, as before) 
the Degrees of the Latitude remote from the — Sian at cach Paral- 
lel, be protracted in like Proportion with thoſe of Longitude. 

10. That is; As the Co-Sine of Latitude, (which is the Semidiameter of 
the Parallel)ro the Radius of the Globe, (which is that of the Equator:) So 
ſhould be a Degree of Latitude (which is every where equal to a Degree of 
Longitude in the Fquator,) to ſuch Degree of Latitude ſo protracted (at ſuch 
Diſtance from the Equator ;) and ſo to be repreſented in the Chart. 

11. That is, every where, in ſuch Proportion, as is the reſpeQive Secant 
(for ſuch: Latitude) to the Radius. For, as the Co- Sine, to the Radius; fo 
is the Radius, to the Secant of the ſame Arch or Angle; or 2: R:: R: ſ. 

12. So that (by this means) the Poſition of each Parallel in the Chart ſhould 
be at ſuch Diſtance from the Equator, compared with ſo many Equinoctial 
Degrees or Minutes, (as are thoſe of Latitude) as are all the Secants (taken 
at equal Diſtances in the Arch) to ſo many times the Radius, 

13. Which is equivalent (as Mr. Wright there notes) to a Projection of 
the Spherical Surface (ſuppoſing the Eye at the Centre) on the Concave 
Surface of a Cylinder erected at Right Angles to the Plain of the Equator. 

14. And the Diviſion of Meridians, repreſented by the Surface of a lin- 
der erected (on the Arch of Latitude) at Right Angles to the Plain of the Me- 
ridian (or a Portion thereof.) The Altitude of ſuch Projection (or Portion 
of ſuch Cylindriek Surface) being (at each Point of ſuch Circular Baſe) 
equal to the Secant (of Latitude anſwering to ſuch Point. 3 

15. This Projection (or Portion of the Cylindrick Surface) if expanded 
into a Plain, will be the ſame with a plain Figure, whoſe Baſe is equal to 
a Quadrantal Arch extended (or a Portion thereof) on which (as Ordinates) 
are erected Perpendiculars equal to the Secants, anſwering to the reſpective 
Points of the Arch ſo extended: The leaſt of which (anſwering to the E- 

uino dial) is equal to the Radius; and the reſt continually increaſing, till 
j- the Pole) it be infinite. | 

16. So that, as ERSL, (a Figure of Secants erected at Right Angles on 
EL, the Arch of Latitude extended) to ERRL, (a Rectangle on the ſame 
Baſe, whoſe Altitude ER is equal to the Radius; ſo is EL (an Arch of the 
Equator equal to that of Latitude,) ro the Diſtanceof ſuch Parallel, (in the 
Chart) from the Equator. | | 

17. For finding this Diſtance, anſwering to each Degree and Minute of 
Latitude, Mr. Wright (as the moſt obvious way) adds all the Secants (as 
they are found calculated in the Trigonometrical Canon from the Beginning 
to the Deg, or Min. of Latitude propoſed. a Oo, 

18. The Sum of all which, except the Greateſt, (anſwering to the Figure 
-Inſcribed) is too little: The Summ of all, except the Leaſt, (anſwering to the 
Circumſcribed) is too Great ; (which is that he follows :) And it would be 
nearer to the Truth than either, if (Omitting all theſe) we take the Interme- 
diates ; for Min. 2, 1%, 2%, 3+. Oc. or (the double of __ Min. 1, 3, 5, 
7, Cc. Which yet (becauſe on the Convex-ſide of the Curve) would be ſome- 
what too Little. 109. Bur 


Fg. 207, 


Ag. 210. 


Fig. 211. 


Fig. 212, 
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8 19. But any of theſe ways are exact enough for the Uſe intended, 2s 


ing no ſenſible Difference in the Chart. | 
20. If we would be more exact; Mr. Oughtred directs, (and fo had My 
Wright done before him) to divide the Arch into Parts yet ſmaller than Mi. 
nutes, and calculate Secants ſuiting thereunto. 

21. Since the Arithmetick of Infinites introduced, and (in purſuance there 


of) the Doctrine of | Infinite Series, (for ſuch Caſes as would not, without 


them, come to a determinate Proportion ;) Methods have been found for 
ſquaring ſome ſuch Figures. 

22. In order to a Quadrature for this Figure of Secants (by an Infinite Se. 
ries fitted thereunto) put we, for the Radius of a Circle, R; the Right Sine 
of an Arch or Angle, S; the Verſed Sine, V; the Co Sine, (or Sine of the 


5 = =R—V =V/Rq—8g; che Secant, /; the Tangen, 


f ü | R: 
23. Thenis=:R::R:/. That is, Z) R. = ; the Secant. 


$50D | SR 
24. And 2: S:: R: T. That is, -)SR(T = the Tangent. 


25. Now, if we ſuppoſe the Radius CP, divided into equal Parts, and 


each of them =-+ R;) and on theſe, to be erected the Co- Sines of Lati. 
tude L A. * | | 


26. Then are the Sines of Latitude in AriehmeticalProgreſon 
27. And the Secants anſwering thereunto, I-. 


. 2 
28. But theſe Secants, (anfwering to the Right Sines in Arithmetical Pro- 
greſfion,) are not thoſe that ſtand at equal Diſtances on the Quad rantal 


Arch extended. Fig. 209. 


29. But, ſtanding at Unequal Diſtances {on the fame extended Arch; 
Namely, on thoſe Points thereof, whoſe Right Sines(whilſt it was a Curve) 


are in Arithmetical Progreſſion. As Fig. 241. 


30. To find therefore the Magnitude of R E L/, Fig. 209. which is the 
ſame with that of Fig. 211, (ſuppoſing E L of the fame Length in both; 
however the Number of Secants therein may be unequal) we are to conſider 
the Secants, though at Unequal Diſtances, Fg. 211. to be the fame with 
thoſe of Equal Diſtances in Fig. 210. anſwering to Sines in Arithmetical 
Progrefſion. LIST | TE) THY 
31. Now, thefe Intervals, (or Portions of the Baſe) in Fig. 211. are the 
ſame with the Intercepted Arches, (or Portions of the Arch) in Fig. 210. 
For this Baſe is but that Arch extended. ne 
32. And theſe Arches, (in Parts infinitely ſmall) are to be reputed equirva- 
lent to the Portions of their reſpective Tangents intercepted between the 
fame Ordinates. As in Fig. 210, 212. | 
33. That is, Equivalent to the Portions of the Tangents of Latitude. 
34. And theſe Portions of Tangents are totheEqual-Intervals inthe Baſe, 
as the Tangent (of Latitude) to its Sine. ee . 0 


SS 88S. SS Hg 
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q. To find therefore the true Magnitude of the Parallelograms (or Seg- | 


Mo of the Figure; we muſt either protract the Equal Segments of the 
Baſe, Fig. 210. (in ſuch Proportion as are the reſpective Tangents to the Sine) 
to make them Equal to thoſe of Ng. 211. 

36. Or elſe, (which is equivalent) retaining the equal Intervalsof Fig. 210, 
protract the Secants in the ſame Proportion. (For either way the Intercept- 
ed Rectangle or Parallel s will be equally increaſed) as LM. Fig. 212. 
37. Namely, as the Sine (of Latiude) to its Tangents ; fo is the Secant, 
to a Fourth; which is to ſtand (on the Radius equally divided) inſtead of 
that Secant. | | 

SR R*;; Ro 
8: 22: RR): K DM : 


38. Which therefore are as the Ordinates in (what I call 4b. -_ Prop. 
104) — Secundanorum : Suppoſing E* to be Squares in the er of 
cundans. | 
39. This (becauſe of * = R*— 82; and the Sines 8, in Arithmeti- 
cal Progreſſion) is Reduced ( by Diviſion) into this Ifanite Series 
E | 
R. RK + R N . 


40. That is, (putting R = 1,) i + $* + 84487, Ce. 


Fig. 212. 


41. Then, (according to the Arithmetick of Infinites) we are to interpret 


d ſucceſſively by 18, 28, 38, Cc. till we come to 8, the greateft, Which 

therefore repreſents the Number of all. 1 „ 
And, becauſe the firſt Member doth repreſent a Series of Equals, the 

ſecond of Secundans ; the third of Quartans, &c. Therefore the Mem- 


ber is to be multiplied by S ; the ſecond by 2 S; the third by + 8; the 


fourth by 8; Oc. | th 

43. Which makes the Aggregate, + +8" + #$' + 5.9" + 3, Oc 

44. This, (becauſe 8 is always leſs than R= 1) may be fo far continued, 
till ſome Power of S become ſo ſmall, as that it (and all which follow it) 
may be ſafely negle&ed- Al 5 i, 

45. Now, (to fit this to the Sa- Chart, according to Mr. Wright's * 
having the propoſed Parallel (of Latitude) given; we are to find (by the Tri- 
gnometrical Canon) the Sine of ſuch Latitude; and take Equal to it, C L = S. 
And by this find the Magnitude of ECLM, Fg. 212. that is, of REL /, 
Eg. 211. that is, of REL. / Fig. 209. And then, as RRLE (or ſo many times 
the Radius) to REL /, (the Aggregate of all the Secants ;) ſo muſt be a 
like Arch of the Equator (equal to the Latitude propoſed, ) to the Diſtance 
of ſuch Parallel, (repreſenting the Latitude in the Chart) from the Equa- 
tor : Which is the Thing required. Fr: | 
46. The ſame may be obtained in like manner, by taking the Verſed Sines 
in Arithmetical Progreſſion. For, if the Right Sines (as here) beginning at 


the Equator, be in Arithmetical Progreſſion, as, 1, 2, 3, Cc. Then vo 
| the 


| RR 
the Verſed Sines, beginning at the Pole, (as being their Complement; 
the Radius) be ſo als. L re Lai 4: 60 12 | n * 
47. The ſame may be applied in like Manner, (though that be not the 
preſent Buſineſs) to the Aggregate of Tangens, (anſwering to the Arch di- 
vided into equal Parts. wh Wr Sager! A | 
ee ol ems eee e eee art Sf K 25: 
4358. For thoſe anſwering to the Radius ſo divided are 2 ; (taking 8 
in Arithmetical Progreſſion.) © © ©" 1-045 he 
459. And then Inlarging the Baſe (as in Fig. 211.) or the Tangent (as 
in Fig. 212.) in Proportion of the T'angent to the Sine. 4 
SR ©: "I 3 
R n 42 w Boos 


s! | 8 85 87 8 
50. We have by Diviſion this Series, S + R. RT Re RN Oc 
5 1 (putring 22 83 * * 87 ＋ 8, &c. 
_* 52. Which (multiply ing the reſpective Members by 28, 38, 28, 18, -:S, 
Se.) becomes 18˙ + 8. + 287 + 18 8% C. 
Which is the Aggregate of Tangents to the Arch whoſe Right Sine is 8. 
53. And this Method may be a Pattern for the like Proceſs in other Caſes 
of like Nature. | | 8 | 


— —. XXXVII. The Line of Artificial Tangente, or the Logarithmical Tangem 
ed; by wr. Line, beginning at 455. and taking every half Deg. for a whole one, is 
_— 1 found to agree pretty near with the Meridian- Line of the Sa- Chart, they 
Jon. As, 1666. both growing, as it were, after the ſame proportion. But the Table of 
Meridional Degrees being calculated only to every ſexageſimal Minuteof a 
Degree, ſhews fome ſmall Difference from the ſaid Logarithmical Tangent line 
Hence it may be doubted, whether the Difference do not ariſe from that 
little Error which is committed by calculating the Table of Meridional De- 

grees only to every Minute. „ WIN 
Bur, if a certain Rule could be produced, by which the Agreement or 
Diſagreement of the ſaid two Lines might be ſhewn, the Helix or Si 
Line of the Ship's Courſe would be reduced to a more preciſe Exacineſs than 
ever was pretended by ax. 
The ſame Rule would alſo diſcover a far eaſier, way of making Legarithms, 
than ever was praiſed or known ; and therefore might ſerve, whenever 
thete ſhould be Occaſion, to entend the Logarithms beyond the Number of 

Places that are yet extant. - | X30 

Moreover, ſuch a Rule would enable Men to draw the Meridian Line Geo- 
metrically, that is, without Tables or Scales; which indeed might allo be 
done by ſerting of the Secants of every whole or half Degree, if there were 
not this Inconveniency in it, which is not in my Rule: ) That a Line com 
poſed of ſo many ſmall Parts, would be ſubject to many Errors, eſpecially 
in a ſmall Compaſs, F DEDG cO7SDD. on 
c 
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"The ſame Rule will alſo ſerve to find the. Courſe and Diſtance between 
wo Places afligned, as far as Practice ſhall require it; and that without any 
Fabi of ridional Parts, and yet with as much Eaſe and ExaQtneſs. 


And, ſeeing all theſe things do depend on the Solution of this Queſtion, 
Whether the Ha, ia, ee the True Meridian Line; it is — 


that I undertake, by God's Aſſiſtance, to teſolve the ſaid Queſtion. And, to 
et, the World know the Readineſs and Confidence I have 82 good this 
Undertaking, I am willing to lay a Wager againſt any one or more Perſons 
that have a Mind to engage, for ſo much as another Invention of mine 
(which is of leſs Subtilty, but of a far greater Benefit to the Publick) may 
be worth to the Druenter. n 

As for the great Advantage, that all Merchants, Mariners, and conſequently 
the ommon· Wealth, may receive from this other Irvention, it is, in my Judg- 
ment, highly valuable, ſeeing it will oftentimes make a Ship fail, though, ac- 
cording to the common way of Sailing, the Wind be quite contrary, and yet 
as near to the Place intended, as if the Wind had been favourable : Or, if 
you will, it will enable one to gain ſomething in the Intended Way, whether 
the Wind be good or no, (except only when you go directly South or North) 
but the Advantage will bemalt where there is moſt need of it) that is, when 
the Wind is contrary : So that one may very often gain a fifth, fourth, third 
Part, or more of the Intended Voyage; according as it is longer or ſhorter, 
viz. always more in a longer Voyage, where the Gain is more conſiderable, 
and more welcome, not only by ſaving Time, but alſo Victuals, Water, 
Fuel, Mens Health, and ſo much Room in the Ship. gen 


XXXVIIL It was firſt diſcovered by ch ance, and, as far as I can learn, Laach 
firſt publiſhed by Mr. Henry Bond, as an Addition to Norwood's Epitomeof Na- Tangents 1 
vigation, about 50 Years ſince, that the Meridian Line was analogous to a Scale Demonſtrated ; 
o Logwrithmice Tangents of half the Complement of the Latitude: eg 4 
R-.. the 5; tion of that Propoſition, it Y requiſite to premiſe theſe þ. 202. Feb. An, 

Lemma 1, In the Stereographick Projection of the Sphere the Plain of the 

inoftial, the Diſtances from the Centre, which in this Cate is the Pole, are 
laid down by the Tangents of half thoſe Diſtances ; that is, of half the Comple- 
ments of the 58 * is evident from Excl. 3. 20. OY 

Lemma 2. In the Steregraphick Projection, the Angles, undgr which the Circles in- 
terſe( each other, are in all Caſes equal to the Spherkal Angles they repreſent ; which 
is a very valuable Property of this Proje&ion. © | © 
 Demnunſt, Let EPBL be any great Circle of the Phere, E the Eye placed F 213. 
n its Circumference ; C its Centre, P any Point thereof; and let FCO be 


4 1 


— a Plain erected at Right Angles to the Circle EPBL, on which 
Q ve deſign the Sphere to be Projected. Draw EP croffing the Plain 
O in p, and p.ſhall be the Point P projected. To the Point P draw thie 
Tangent APG, and on any Point thereof, as A, Erect a Perpendicular AD, 
4 right Angles to the Plain EPBL; and draw the Lines PD, AC, DC; and 
the 5 APD fhall be equal to the Spherical Angle contained between the 


Vol. 


E e e e Plains 


vid, ſup. cad. I. 
$XXVIIL 
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Plrins APC, DPC. Draw alſd AE, DE, interſecting the Plain FCO in the 
Points à and 4; and join à d, 5d: 1 ſay, the Triangle ad Þ, is ſimilar to 
the Triangle ADP, aud the Angle ap dequal to the Angle APD. Draw 
PL, AK, parallel to FO, and bv reaſon 65 the Parallels a p-will be to ag, 


Caſes. Q. E. P. 1 

This Lennna I lately received from Mr. Ab. de Mivre, though I ſince un- 
derſtand from Dr. Fboł, that he long ago produced the ſame thing before 
the Society, However, the Demonſtration, and. the reſt of the Diſcourſe is 


my own. 


Lemma 3. On the Globe, the. Rhumb Lines make equal Angles with every 
Meridian, and, by the foregoing Lemma, they muſt likewiſe make equa} 
Angles with the Meridians in the Stereographick Projection on the Plain of the E- 
ord They are therefore in that Projection, Proportionul Spirals about the 

ole-poiat, _. . ; 1 

Lemma 4 In the Proportional Spiral it is a known Property, that the Au- 

les BPC, or the Arches BD, are Exponents of the Rationes of BP t PC, : For, 
I the Arch BD be divided into inumerable equal parts, Right Lines drawn 
from them to the Centre P, ſhall divide the Curve Bec C into an Infinity 
of Proportionals between PD and PC, whoſe Number is equal to all the Points 
d, d, in the Arch BD: Whence, and by what I have delivered concerning 


the Conſtrufion.of Logarithms, it follows, that, as BD to B d, or, as the Angle 


the Logarithm of the Ratia of PB to P. 
From theſe Lemmata our Propoſition 1s very clearly Demonſtrated : For, by 


BFC. to the Angle BP c, ſo is the Logarithm of the Ratio. of PB to PC, to 


the Firſt PB, Pe, PC, are the Tangents of half the Complements of the Lati- 


tudes in the Stereographick Projefticn : And, by the Laſt of them, the Diffe- 
rences of Longitude, or Angles at the Pole between them, are Logarithms of 
the Rationes of thoſe T'angents one to the other. But the Nautical Meridian 
Line is no more than a Table of the Longirudes, anſwering to each Minute of 
Latitude on the Rhumb Line, making an Angle of 45 Degrees with the Mv 
dian. Wherefore the Meridian Line is no other than a Scale of Logarithmick 
Tangents of the Half Complements of the Latitudes. Q. E. D. 

Corol. 1. Becauſe that in every Point of any Rhumb-Line the Difference 
of Latitudes is to the Departure, as the Radius to the- Tangent of the Angle 
that Rhumb makes with the Meridian; and thoſe equal Departures are ever) 
where to the Differences of Longitude, as the Radius to the Secant of the Ls 
titude; it follows that the Difference of Longitude are on any *Rhumb, Logo: 
rithms of the ſame Tangents, but of differing Species; being proportioned 

o one another, as are the Tangents of the Angles made with the Mr 


(eee 

Corali 2. Hence any Scale of Logarithm Tangents (as thoſe of the Vulgar 
Tables made after Briggs Form; or thoſe made to Napier s, or any other 
Form whatſoever) is a Table of the Differences of Longitude, to the ſeveral 
Latitudes, upcn ſome .determinate Rhumb or other; and therefore, as the 
Tangent of the Angle of ſuch Rhumb, to the Tangent of any other Rhumb : 
So the Diſietence of the Legarithms of any two Tengents, to the Difference 
of Longitude on the propoſed Rhumb, intercepted between the two Lati- 

tudes, of whoſe half Complements you took the Logarithm Tangents. 
Now the Mcementary Augment, or Fluxion of the Tangent-lize at 45 3 
eaſily be 


js exactly double to the Huxion of the Arch of the Circle, (as may 
proved) and the Tangent ot 45 being equal to the Radius, the Huxion alſo 
of the Logarithm Tangent will be double to that of the Arch, if the Logarithm 
be of Navier's Form: But, for Brigg's Form, it will be as the ſame doubled 
Arch multiplied into o, 43429, ©c. or divided by 2, 302 58, Cc. yet this 
muſt be underſtood only of the Addition of an Indiviſible Arch, ſor it cea- 
ſes to be true, if the Arch have any determinate Magnitude. v7 
Hence it appears, that, if one Minute be ſuppoſed Unity, the Length of 
the Arch of one Minute being 0,0082 9988820866572 1596154, Cc. in parts 
of the Radius, the Proportion will be as Unity to 2, 908882, Cc. So Rad ius 
to the Tangent of 71 1 42, Whoſe Logarithm: is 10, 463726117207 18 
325 204, ©c. and under that Angie is the Meridian Interſefted by that Rhumb- 
Jiae, on which the Difierences of Napier's Logarithm Tangents of the Half 
Complements of the Latitudes are the true Differences of Longitude, eſti- 
mated in Minutes and Parts, takirg the firſt 4 Figures for Integers. But 
for Viacqg's Table we muſt fay, - NES In TH, OY O26 | 
As 2302585, Oc. to 2998882, Oc. ſo Radius to 1,2633114387244- 
569212, Cc. which is the Tangent of 51 38' 9“, and its Logarithm 10,10- 
1510428 50% 2094 1162, Cc. wherefore in the Rhumb-line, which makes an 
Augie of 5138“ 9” with the Meridian, Placq's Logarithm Tangents are the 
true Diflerences of Longitude. And this, compared with our Second Corolla- 
„ may ſuffice for the Uſe of the Tables already computed. © .,: +. 
But, if a Table of Logarithm Tangentsbe made by Extraction o the Root of 
the Iaſiniteth Power, whoſe Index is the Length of the Arch you put for Uni- 
ty, (as for the · Minutes the 0,0002908882th,&@cPower) which we will call a; 
ſuch a Scale of any many be the true Meridian Line, or Summ of all the 


Secants taken infinitely many. Here the Reader 1s deſired to have Recourſe vid. ſup. cap. 
to my little Treatiſe of Logarithms, that I may not nead to repeat it. By I. S XXVIII, 
what is there delivered ir will follow, that putting t for the Exceſs or De- 
; fe of any Tangent above or under the Radius or Tangent of 45%; the Lo 
garithm of the Ratio of Radius to ſuch Tangent will be 
de e MING ob iottow 2 four 428 | 


m into : txt —2* + de 


. When the Arch is greater than 45, or At 267 6 4 


* 
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into r + 2 7 1 t 5, &c. 
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, XXXVI Sohztion. And this ſame Series, being half the 


880 | 1 
Shen, it than 45 . Doctrine T6 
hs i 2 bikes ere Kaen 
anorher Arch, che Logarithit'of their kan, will be Tinto £4 bt 
X75 77 +5960 57; G When, T is the greater Term; or, 


1 "IP et? & . 
—into -A- 171 gb: aT*+ 5 5 «has is the Leſ· 
b rer 3 | 


And, If * be ſuppoſed, 6;6002908883, er. = a, its reciprocal—wil be 


| Lg a lie td Cr. which multiplied into- the aforeſaid Series 
ive preciſel ifference af the Meridional Parts, between the- 
= atirudes to whoſe half. Complements the aſſumed Tangents belong. 
Nor is it material from whether Fole you eſtimate the Complements, whe- 
ther the Elevated or Depreſſed ; the Fangents being to ane another in the 
ſame Ratio as their Complements, but inverted. 

In the ſame Diſcourſe I alſo ſhewed; that the Series may be made to con- 
verge twice as ſwift, all the even Powers being omitted; and that, putting : 


for the Sun of therwo 8 8 ſame ane would ben or — 


83 23, * 
ede een Tagen to their Difference, is the ſame as that of the 
Sine of the dumm of the Arches, to the Sine of their Difference. Wherefore, 


if be put for the Sue Complement, of the Middle Laritude, and 5 for the 
Sine of half the Difference of Latituder, the ſame Series will be = into-S— 


* * * 586 565 =» Le wherein as the Differences of 


mag fewer will ſuffice. hs Howes be ut. 
for the Middle Latitude, kenn S = R, and s the Sue of ha 


an e e be - 83 


— * | +— , + which i is Ce-incident with Dr. Walis's 


3.7ra FTI 0x 8 
des af the Ratio of 
Rr ; toR—s, that is of the Vrſed Siner of the B nces from both Poles, 
RA his Kl Zee 1 
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The fame Ratio of v to t may be expreſſed alſo by that of the Summ af 
the Co- ſines of the two Latitudes, to the Sie of their Difference : As like- 
wiſe by that of the Sine of the Summ of the two Latitudes, to the Difference 
of their Co- ſines: Or by that of the Verſed Sine of the Summ of the G L 
titudes, to the Difference of the Sines of the Laritudes: Or as the ſame Diffe- 
rence of the Sines of the Latitwdes, to the Verſed Sine of the Difference of the 
Latitudes ; all which are in the fame Ratio of the Co- ſine of the Middle La- 
tude, to the Sine of half the Difference of the Latitudes. As it were eaſy to 
demonſtrate, if the Reader were not ſuppoſed capable to do it himſelf, upon 
the bare Inſpection of a Scheme ny (mee theſe Lines. 

This Variety of Expreſſion of the Ratio I thought not fit to be omit- 
ted, becauſe by help of the Rationality of the Sines of 309, in all Caſes 
where the Summ or Difference of the Latitudes is 30®, 60“, 90*, 1200, or 
159%; ſome one of them will exhibit a ſimple Series, wherein great Part of 
the Labour will be ſaved. Bur the former ſeems for all Uſes the moſt con- 
renient, whether we deſign to make the whole Meridian-Lines, or any Part 


1 s 3 3 3 * 8 3 
thereof, viz. = into g T7 "IJ T—5S7 + =S5 e. wherein a 


is the Length of any Arch, which you deſign ſhall be the Integer or Unity 
in your Meridional Farts (whether it be a Minute, League or a Degree, or 
any other, ) S the Co-ſine of the Middle-Latitude, and 5s. the Sine of half the 
Difference of Latitudes ; but, the Secauts being the Reciprocals of the Co-lige 


g will be equal to f putting ſfor the ea of the Middle-Latinude ; and 


2 will be= FLA This multiplied by {ghar is by ale 5. 


27, 
— into - 
a 8 1a 3rri r 


will give the ſecond Step; and that again by LL the third Step; and 
ſo forward till you have compleated as many Places as you deſire. But, the 
Squares of the Sines being in the ſame Ratio with the Veiſed Sines of the dou- 


ble Arches, we may inſtead of 78 S dume for our Mualtiplicator V. or the 
Verſed-ſine of the Difference of the Laritudes divided by thrice the Verſed 


fine of the Summ of the Co-Latitudes, &c- which is the utmoſt 'Compendiune 


257 


Lean think of for this Purpoſe, and the ſame Series winbecome 8. into I 
- 9 v3 v3 v4 k bal ; Ni. wh 1 * 
V. JV. Toy Hereby we are enabled to eſtimate 


the Default of the Method of making the Meridional Line, by the 
continual Addition of the Secants of Equi-different Arches, which, as 


the Differences of thoſe Arches arc ſmaller, does ſtill nearer andnearer ap- 
proa 


0882) 

Yb the Truth. If we aſſume, as Mr. Wright did, the Argh of one 
Minute to be Unity; and one Minute to be the common Difference of a 
Rank of Arche: It will be in ail Caſes, as the Arch of one Minute, to its 
Chord; ſo the Secant of the middle Latitude, to the Firſt Step of our Se- 
ties. This by Reaſon of the near Equality between a and 2 5, which areto 
one another in the Katio af Unity to 1 —.2,c000000035 256645 7713, C. 
will not differ from the Secant /, but in the gth Figure; being leſs than it 


91 1 . » A 1 $433 7143 | 

in that Proportion. The next Step being + 7 ; will be Equal to the 
Cube of the Secant of the MaddleLtirnde mutiplied ite '= 00,0020: 
©0000795.132908715 3 which therefore, unleſs the Seeant exceed Ten Times 
Radius, can never amount to 1 in the Fifth Place. Theſe two Ste;s 
-ſuffice to make the Meridian Line, or Logarithm Tangent, to far more Placcs 
than any of Natural Secants yet extant, are computed to; but, if the 


Third Step be required it will be found: to be + T. into e = 0,00000 


The Fuſt Minute. 1,0000000141026586 2178. 
The Second. 2,00000005641063806707. | 

The Left, or 89% 59. 30374,9634311414228643, and not 32345, 
5279 88 Mr. Wright has it, by the Addition of the Secants of every whole 
—— : Nor 30249, 8 as Mr. Oughtred's Rule makes it, by adding the & 
cunts of every half Minute. Nor 30364, 3 as Sir Jonas Moor had conclu- 
ded it by I know not what Method, though in the reſt of his Table be 
{allows Backed: ry bh th noon att nm gone HL as ts he, 
The ſame may be deduced independently from the Arch it ſelf. For if the 
Latitude from the Equator be eſtimated bythe Length of its Arch A, Radivs 
being Unity, and the Arch put for an Integer be a, as before; the Meridinu 


. | 0s . 13 1 1 
Parts anſwering to that Latitude will be—into A, T A A5 
IRA t! 2 ö * ah PET 45 Shs 3h 24 : 


ad 


SE 1” 


, i * » » 1% - ” k F 
Sa : A A * * »4 . © 4 7 74 -\ - << 17 1 9 LEY > * N 4 R : + 
£4 . rr 2 38 BF, Tat: 2 
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Cr - 2 * 1 Tt - . , 1 a 2 6 7 * F 
1 41 2 133 >» 5 | 

« A or © A + —_%_A” or 48 AY &c which Converges much 


00 | 
(wiſter than any of the former Series, and beſides has the Advantage of A in- 
creaſing in Arichmetical Progreſſion, which would be of great Eaſe, if any 
ſhould undertake de novo to make the Logarithm 'Tangents, or the Meridian- 
ne to any more Places than now we have them. The Logarithm Tangent 
to the Arch of 45* + + A being no other than the aforeſaid Series A + 
+M pa x w—_ Cc. in Napier's Form, or the ſame multiplied into 0,43- 
29» Tc. for Bri 8. 
' Put, becauſe br theſe Series towards the latter End of the Quadrant docon- 
vge exceeding lowly, ſo as to render this Method almoſt uſeleſs, or at leaſt 
jery tedicus : It will be convenient to apply ſome other Arts, by aſſuming 
the Secants of ſome intermediate Latitudes ; and you may for 5, or the Sine of 
», the Arch of half the Difference of Latitudes, ſubſtitute a — 4 t 45 
ra err, Cc, according to Mr. Newton's Rule for giving 
the Sine from the Arch ; and, if. a be no more than a Degree, a very few 
Steps will ſuffice for all the Accuracy that can be defired. 4 n 
And, if a be commenſurable to a, that is, if it be a certain Number of 


thoſe Arches which you make your Integer, then will-—be that Number 
which if we call u, the Parts of the Meridional Line will be found to be 


5 ffaa a "ſ* a5 
14 — + — + ——,, er. 
AA 4 nd OT; +. 9 | 
& | a a. Ja! fon 
1 : : ee ads "5; ONS" er c. 
1 8 6rr 6 4 6 
. | 1 a+ 13 ſ*a® 
| — —. Oc 
120 x+ 360 ri 
| —— 
* 5og4o Y 


In this the Firſt two Steps are generally ſufficient for Nautical Uſes, eſ- 
pecially when neither of the Latitudes exceed 60. Degrees, and the Diffe- 
ences of Latitudes do not paſs 30 Degrees. M245 bag. 

To conclude, I ſhall only add, that Unity being Radius, the Co-ſine of the 
Arch A, according to the ſame Rules of Mr. Newton, will be 1 — 2 A* 
. * 2 A 1, Oc. from which 3 


20 


6656409 


conclude, that the Natural Tangent to the Arch A is A * A ＋2 A 
* 13 
+53 A' + 5 A”, Ce. and the Natural Sram to the ſame Arch 1 4 


316 2835 


LAS +4 A＋ A. 1 E A., Oc. And from the Arithmerc of 


720 
Tufmites, the Number of theſe Secaws being the Arch A, it follows that th 
Sum Total of all the Infinite Secants on that Arch is A + A 2A 
+= A" A, Cc. the which, by what foregoes, is the Logs. 


richm Tangent of Napier's Form, for the Arch of 45* + + A, as before 
And collecting the Infinite Summ of all the Natural Tangents on the ſaid 
Arch A, there will ariſe + A AAA ATE A ＋ = A 4 


14175, 


Au, Gx. which will be found to be the Logarithm of the Secant of fl 
n Secant of 'the 


ration of th XXXIX. The Height of the Pole, and the Sus Declination being 
Compaſs at Sea. known, a large Ring-Dial, truly wrought, having a Box with a Compaſs or 
Needle fixt to its Meridian below, may go as near as any other Inſtrument, 
to ſhew the Variation of the Needle at Sea, For, when it is ſer to the juſt 
Hour and Minute of the Day, the Meridian of it ſtands juſt in its due 
Place; and fo ſhews how far the Needle varies from it, as exactly as the 
largeneſs of the Card will permit. | 
But, becauſe theſe Dials are ſo rarely juſt, &c. cough they may be uſed 
and taken Notice of, yet they are not to be relied on. 1 he Thing therefore 
is to be performed, as followeth : | 7 
Find out the Sun's Azimuthal Diſtance from the Meridian ſome Hours be- 
fore or after Noon, and then its Magnetical Azimuth, or Diſtance from the 
Meridian ee at by the Needle, and the Difference of thoſe two Diſtan- 
ces is the Variation of the Needle. | 
To find the Sus true Azimuth, or by how many Degrees, c. of the 
Horizon, it is diſtant from the Meridian: Its Declination, its Altitude, and 
the Elevation of the Pole, muſt all three be-known ; and thence the true 4- 
Limb be eaſily calculated. The true Azimuth of the Sun being thus 
found, and the Magnetical Azimuth of it, according to your Needle, —_ 
ſerved,” ſubtract the leſſer Number from the greater, and the Remainder is 
the Variation of the Needle.. If the Magnetical Azimuth be leſs than the o- 
. ther, then the Variation is towards the ſame fide of the Meridian, where 


the Sun is; if greater, on the other. 


„ „ „ „n. 24. 
p. 43%, Apr. An. 
1667, 


To 


the former Series exhibiting the Sine by the Arch, by Diviſion it is eaſie to 


XA , » -- r 
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"Fo obſerve the Sun's Azimuth by the Needle, and the Needle's Variation, to 
any Needle long enough to afford upon a Card under it a Circle 
divided into rees, put into a ſquare Box, after the ordinary manner of 
Clnatories, will ſerve turn; by placing the Box ſo, as the Sun may ſhine up- 
on any two oppoſite ſides of it, at the ſame time when the Sun's Height, 
&: are taken. For then the Needles Diſtance from the Diameter of the 
Circle on a Card, that is parallel to thoſe Sides, is the Magnetick Azi- 
muth required. | 2 
gb may be done with an ordinary Sea-Compaſs, ſo it have a Circle 
towards the Limb of the Card divided into Degrees, by faſtening a ſmall 
Thread, Lute-ſtring or Wire (not of Iron) ſo upon it, as to paſs Juſt over 
the Centre of that Circle : and placing a ftrait Piece of Wood or Braſs-wire 


perpendicular on the Edge of the Box at the end of the Thread, and turning 


t to the Sun till the ſhadow of it fall juſt upon the Thread; then obſerve 
what Degrees of the Circle on the Card the Thread cuts, by looking plum 
upon it ; and that is the Sun's Magnetical Azimuth. 

But to have the Variation to Degrees and Minutes, (which is moſt deſireable) 
then the Obſervation laſt mentioned muſt be made with a Quadrant, Sextant, 
or ſome ſuch other Inftrument, ſo large as to admit of the Diviſion of a 
Degree into Minutes: which will require the Radius to be about 3 Foot; the 
larger the better. If a Quadrant, then, it being laid flat, and the ſquare Box 
with the Needle placed upon it, move the Quadrant to and again, till that ſide 


of it, on which the Box 1s placed, lie parallel to the Nezdl: when at quiet: 


Then the Sight of the Quadrant being ſlid along the Limb of it, till the Sun 


ſhine on both its ſides at the ſame time, the Mid-line, that divides equal- 


ly the Sight, when the Sun ſhines upon it through the Slit, will mark the 


Degree and Minute of the Sun's Magnetical Azimuth. All which is eaſie to bo 


put in Practice. * 
To find this Variation by the Stars, is ſo eaſie, that every Maſter can 
do it. | 


XI. It is a received Error, in the Practice of obſerving the Variation at geg for 
La, to take it by the Amplitude of the Ri/ing and Setting Sun, when his Cen- Yariation atsea 


tre appears in the Viſible Horizon, whereas he ought to be obſerved when Halle), » 
his Under-Limb is ſtill above the Horizon about + of his Diameter, or 20 8 


Minutes, upon the Score of the Refradliun, and the Height of the Eyeof the 
Olſerver above the Surface of the Sea Or elſe they are to work the Ampli- 
tude as they do the Azimuth, reckoning the Sun's Diſtance from the Zenith 
90 36. M E e Ge f 
This though it be of little Conſequence near the EquinoGial, will make 
a great Error in High Latitudes, where the Sun riſes and ſets obliquely. 


XLI. The Latitudes of the Lizard and Scily, are laid down too far 


Edm, 
1 , 
2 


44 Coution th 


Scameu bound 


Northerly by near; Leagues: For, from undoubted Obſervation, the L- Cane; 55 


ad hes in 49 55 . the middle of Scilly due Weſt therefrom, and the South 


Part thereof neareſt 49* 50'. Whereas in moſt Charts and Books of wor 
| o _ 


Vol, I. 


Mr, Halley, D. 
27. Þ. 725+ 
„An. 1708, 
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Navigation they are laid down to the Northward of 50*; and in ſome full 

50*1o', Nor was this without a good Effect, as long as the Variation con- 
tinued Eaſterly, as it was when the Charts. were made. But fince it is become 
conſiderably JF/efterly, (as it has been eyer.ſfince the Year 1657.) and is at 
preſent about 77 Deg. all Ships ſtanding in, out of the Ocean, Eaſt by the 
Compaſs, go two thirds of a Point to the Northward of their true Courls, and 
in every 80 Miles they fail, alter their Latitude about 100, So that if they miſs 
an Obſervation for two or three Days, and do not allow for this Variation 

they fail not to fall to the Nurthward of their Expectation, eſpecially if they 
reckon Scilly in above 50%, and to run up the Briſtol Channel, not without 
great Danger of all, and the Loſsof many of them. This has been by ſome 
attributed to the Indraught of St. George's' Channel: Bnt, the Variation being 
allowed, it hath been found, that the ſaid. Iudraught is not ſenſible. It is 
therefore recommended to all Maſters of Ships, that they ſteer two Watches 
E. by S. for one E. which will exactly keep their Parallel; as alſo, that they 
come in, out of the Sea, on a Parallel not more Northerly, than 49 40. 


A 


which will bring them fair by the Lizard, 
XLIE: Papers of lefs General Uſe, omitted. 
Produtom. wat. Mr. Oldenburg having publiſhed from Journal de Scavans, an Account of M. 


22 * en s Portable Watches, Dr. Hook, in the Poſtſcript to his Deſcription of He- 
2. V. J. I 125 complains of it, for not having taken Notice, That this Invention ua 


Ses V. Ii 
| ft found out by an Engliſhman, and long fince pnbliſted to the Wirld, To this 
2 4 248. K. Oldenburg anſwers, by relating the a, 23 F the Matter: Where 
upon, Dr. Mok, in a Poſtſcript to his Lampas, further complains, and re- 
fle&s on Mr. Oldenburg Integrity and Faithfulneſs in his Management of tle 
Intelligence of. the Royal Society. This gave Occaſion to the Council of that So- 
ciety to declare, That My. Oldenburg had. carried himſelf Faithfull and Ho- 
neſtly and given no juſt Cauſe of ſuch Reflections; To which Mr. Oldenburg adds 
Part of 2 from Mr. Hugent to him, - Offering, (if M. Oldenburg le- 
lieves a Patent in e r. be worth ſomething) all he might there pretend to. 
So that if Mr. Oldenburg had a Deſire to take out a Patent, it was for no 
other Oonttirance than Mr. Hugen's. | 


XIIII. Account of Books and Emendations omitted. 


1. 231. P-670. - 1. Volumen Primum Geographorum Gy. Minorum. Oxon. in 8b. | 
8. 231. p. 671. 2 Djonyfii Periegeſis, Græce & Latine, cum Scholis Gr. tam Editis quam 
BO Ineditis. Cura Edw. Thwaits, M. A. Oxon. in 8v0. | 

3. Bernhardi Vareni, M. D. Geographia Generalis ; aucta & illuſtrata ab 

Jſaace Newtono, R. S. S. Cantab. 1672. in 8. N 
4. Philippi Cluverii Introductio in Univerſam Geographiam, tam Veteren 
quam Novam: Tabulis o 46. ac Notis olim ornata d Jeanne Br 
mne; jam vero locupleta ta Additamentis & Annotationibus Jo. Frid. Hee 
& Jo. Reickii, Ami. 1697. in 470. OO 1 | | 3 
8 n 8 | 


. 91. P. 5172. 
8. 231. p. 666. 


% 


* 


＋ꝓ O07. 
g. Geography Anatomix d; or a Compleat hical Grammar. Being 3 
. and exact Analyſis of the whole Body af 2 Geography, i . 
New and Curious Method; by Pat. Gordon, M. A. F. R. S. The Sund 
Edition. c 45 
6. An Account of the Meaſure of a Degree of a Great Circle of the Earth ; ,, 112. f 267. 
by M. Picart. Paris. 1671. Fol. Tranſlated into Engliſh; by Mr. Waller, R. K. 5124. p. 56. 
gr. Lond. 1687. This Book is here abridg'd ; and the Sum of the whole amounts in 
zo this, M. Picart menſured on a plain and ftraight Ground a ſpace of 5663 
Toiſes, 10 ſerve for the Firſt Baſis to divers Triangles ; by which he hath concluded 
the Length of a Meridian Line equivalent to a Degree of Latitude, to be 57060 
Toiſes or Fathoms, that is, 28+ Leagues and 60 Toiſes. | : 
7. The Seaman's Practice; by Mr. Richard Norwood, Lond. 1636. in 4to. * 12% f. 636. 
Tie Meaſure of a Degree is here extracted from that Book. My. Norwood, An. 
1635. having actuall) meaſured, for the moſt Part, the Way from York to London, 
and having obſerved the Meridian Altitudes of the Sun in both Places, he found the 
Difference Latitude to be 20® 280. and the Diſtance of their Parallels 90575 1. 
Engliſh Fer; and t. ereſore ons Degree of a Great Circle s 367196 Feet, or 
Numero Rotundo 367200 Feet, Which is equal to 69 Engliſh Miles, and 14 
Poles Fe _ 8 make it no more than 365000 ſuch Feet. . 

8: Longitude ; by Hen. Bond, Sen. Lond. 1676. in 4. A Miſtake in u. 95. 5. 606 
„ my rap gee ET 
9. A Book publiſhed by Mr. Jo. Moxon, deſcribing a new fort of Ter- 3. 139. p. 
reſtrial Globes, invented by Ky of Caſtlemain. fo | | — — 2 44. 
10. The Engliſh Atlas. Oxford, for Moſes Pitt. 1680. Fol. y | REEL neat 
11. A new Map of England, full 6 Foot Square, wherein Compnted and n. 151. v 886, 

Meaſured Miles are entered in Figures ; by Mr. Jo. Adams. 
12. A large and curious Map of Great Tartary ; by M. Nich. Witſon. 9% N. 455. 
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CHAP: VIIE 
Architecture. Sbip- Building. 


— fe IL WHERE is a fort of grey Reeftone at Paris, every where on the 
47 l beide. South: fide of the River. Sin, which is of a reaſonable courſe 
APT, AV, 1673. Greet; and ſo ſoft when firſt.taken out of the Quarry, that tis 
dreſt and hewn with. broad ſharp Axes, almoſt as eaſily as dried Clay, but 

ume harder and harder in the Air; tis very durable, and exceeding fit for 

. Building, The Portland Stone is of a fine Chalky Greet, fit for all curious 

hewn and carved Work, though not fit. for, Water or Fire. On the con- 

trary, the Freeſtone in Kent, of a whitiſh grey Colour, laſts well in Air and 

Water; the Greet thereof leſs fine and chalky than that of Portland. The 

Derbyſhire Freeſtone, though it endure the fierceſt Fire, is yet brittle, and ſo 

unfit for fine and curious Workmanſhip. 


8 II. 1. Take the thin cleft Stone, Slat or Shindle, and fo knock it againſt 
Charges of Slate any hard Matter, as to make it yield a Sound; if the Sound be good, and 


. Theſe Stones may be pretty well gueſſed at, whether. they be of a 
cloſe or looſe Texture, by their Colour: For the over blackiſh Blue is apteſt 
to take in Water ; bue the lighter Blue is always the firmeſt and cloſeſt. 
To which. may be added the Touch; for. a good Stone ſeels ſomewhat 

| — and rough; whereas an open Stone feels very ſmooth, and as it were 

ily. 

0 Place your Stone long - ways perpendicular in the midſt of a Veſſel of 
Water, (no matter how ſhallow the Water be, ſo it exceed half a Foot 
th;),and be ſure, the upper un-immerſed Part of the Stone be not ac- 
cidentally wetted by the Hand, or otherwiſe ; and ſo let it remain a Day, 
or half a Day, or leſs. If it be a good firm Stone, it will not.draw ( n 1 


S 

ſpeak) Water more than half an Inch above the Level of the Water, and that 

perhaps but at the Edges only, the Parts of which might be ſome what 

looſened in the Hewing. But a bad Stone will draw Water up to the very 
be the Stone as long as it will, all over. 

As for the Charge of covering Houſes with Slate, they may be thus com- 


puted. | a 1. d. 
1000 of Efford Small Blue at the Ship's ſide in Plymouth Harbour — 6 
1000 of Efford Large Blue —— — 9 9 
1000 of Can Pelmel — — — ——7 0 
1000 of Small Blue of other Quarries ———==— —4 © 


3000 of Small Blue, accompted two. Tuns in Carriage by Water. 
| 1000 of Large Blue, 1 Tun. 

ooo of Small will cover 1 Pole of Work at the 5 Pin Plain. | 
| Wo Pole of Work is either 6 Foot broad and 14 up, on both ſides, or 

' 168 Foot in Length, and one in Breadth. 

3000 of Large, will cover two. Poles of plain Work. 

Krwing of all ſorts of plain Pelmel per 10090 —— —— — 6 

Pinning per 1 coo, 8d. Pins per 1000. 8 d. — — e__—__c 7 

Three Buſhels ( VWincheſter Meaſure) of good Lime, will take 6 Buſhels of 
freſh Water Sand, and ſerve to lay on one Pole of Work ; though much. 
leſs may ſerve the Turn. | | 

300. of. Lathes. to every Pole of Work. 

1000 of. Lathe Nails to every 3000 of Lathes; 
| pn one Pole of TR, | 
on 2000 or more | 
An able- Workman may 1 1500 plain * Wy, by the Day.. 
Pin 4000 | 

Chequer-work conſiſts in Angles, Circles, and Semicircles, Cc. which re- 
quire no common Skill and Time in hewing and laying. 

It is worthy Obſervation, That, if a ſide Wall happen to take Wet by the 
beating of the Weather, or the like, when nothing elſe will cure it, our 
Kerſeying with Slate (which is much uſed in the curious Fronts of Houſes, 
eſpecially. in Towns) will quickly remedy it. | 

We have. ſome ſorts, which by the Con jectures of the more Experienced 
Keliers, (or Coverers with Slate) have continued on Houſes ſeveral Hun- 
dreds of Years, and yet as firm as when firſt put up. 5 


III. The Cu/tom of Feling Timber here in the South of England, differs from The beft Time of 


that of Szaffordſbire, in the Time of Felling, and manner of Barking, It is Fi- any ao 
led here in the Spring, as ſoon as the Sap is found to be fully up, by the Trees Plot. f. 192. . 
| putting out, and then Barked after the Trees are proſtrate, the Sap yet remain- 8 


ing in the Bodies of them: Whereas there it is firſt Bark'd, (in the Spring as 
bere) but before it is Faled, the Trees yet living and ſtanding all the Summer, 
and not Fele till the following Winter, when the Sap is fully in , 


; (590) 

In the Spring Seaſon, and ſome time after, all Trees are pregnant and ſpend 
themſelves (as Animals do in their reſpective Offsprings) in the Production 
of Leaves and Fruits, and ſo become weaker than at other times in the Year - 
their Cavities and Pores being then turgid with Juices; or Sap, which ( the 
Trees being ſelled at thar time) ſtill remain in the Pores, having no manner 


of Means of being otherwiſe ſpent, and there purrihe ; not only leaving the 


Tree füll of thofe Cavities which render-the-Timber weak; but, 24ly, breed- 
ding a Worm, as both Pliny and Mr. Evelyn teſtifie, thatiwill ſo exceedingly 
prejudice it, that it becomes altogether -unfit-for - ſtrong Incumbencies, or 
other robuſt Uſes. 3), All Timber fell'd at this Time of the Year, whe- 
ther the Juices putritie, or otherwiſe ſweat forth, or dry away, is not only 
ſubje& ro rift and gape, but will ſhrink ſo conſiderably, that a Piece of ſuch 
Timber of a Foot ſquare will uſually ſhrink in the-Breadth of + of an Inch; 
than which, fays Vegetius, nothing is more pernicious, if us'd for the Buil- 
ding of Ships. Fo which, 4thly, the Firſt and Greateſt. Roman Emperor, Ju- 
lius Caſar, adds, that cho Ships may be made of ſuch moiſt T'imber, felled 
in the Spring, yet they will certainly be Sluggs, not near ſo good Sailers as 
Ships made of Timber felled later in the Year. | 
In all which Circumſtances, I find, moſt of the Ancients fo very well agree, 
that none of them advife the felling of Timber, for any ſort of Uſe, before 
Autumn, at ſooneſt ; others, not till the Trees have born their Fruit; which, 
ſays Theophraſtus, muſt always be proportionably later, as their Fruits are ri 
later in the Year. A third ſort, not till Mid-winter ; not till November, ſays 
Palladius, nay, not till the H/inter Solſtice, ſays the wiſe Cato; and then too in 
the — or Wane of the Mon, between the-15th and 23d Day of her 
Age, ſays Vegetius, or rather, according to Columella, between the 20th and the 
Neu-Moon. In general, ſays Theophraſtus, the Oak muſt be fell'd very late 
in the. Winter, not till December, as the Emperor Conſtantine Pogonatus poſi- 
tively aſſerts, :the. Moon too being then under the Earth, as*tis for the moſt 
part in the Day time in the firſt Part of its Decreaſe. And 'the felling of 
_ -Oak within thoſe Limits:they call Tempeſtiva Caſura, Felling Timber in I 
| fon, which they all unanimouſly pronounce (if thus felled) will neither 
ſhrink, warp, nor cleave, nor admit of Decay, in many Years; it being tough 
as Hern, and the whole Tree in a manner (as Theophraſtus afſerts) as hard and 
firm as'rhe Heart; with whom alſo agrees our Countryman Mr. Evehn, if 
you fell not Oak (ſays he) till the Sap is in Repoſe, as tis commonly about 
November and December, after the Froſt has well nipped them, the very 
Sali thus cut will continue without Decay, as long as the Heart of 
t re. | | | | 

And the Reaſon of this is given in ſhort by Vitruvius, quia Aeris Hyberni 
vis comprimit & conſolidat Arbores, becauſe the inter Air doth cloſe the Pores, 
and fo conſequently conſolidates all Trees, by which means, the Oak, (as 
he and Pliny both expreſs it) will acquire a ſort of Eternity in its Duration; 
and much more will it ſo, if it be Bark'd in the Spring, and left ſtanding all 
the Summer, expoſed to the Sun and Wind, as is uſual in Staffordſhire, and the 


adjacent Countries, whereby they find, by long Experience, the Trugks of 
| elr 
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their Trees ſo dried and harden'd, that the ſappy Part, in a manner, be- 
comes as firm and durable as the Heart itſelf. | 

Which way of Barking and Feling of Timber, tho* it were unknown to the 
Ancients (as perhaps it is to all the World beſides theſe few Counties) yet 
they ſeem not unacquainted with the Rationality of the Practice. The great 
Vitruvius prefers the Timber on the South-fide the Apennine (where it winds a- 
bout, and incloſes Tuſcany and Campania, and ſtrongly reflects the conſtant 
Heat of the Sun upon it, as it were from a Concave) incomparably before 
that which grows upon the North-fide of the ſame Hill, in the y moiſt 
Grounds : Of which his Opinion ue renders us this Reaſon,for that the Sun . 
does not only lick up the ſuperfluous Moiſture of the Earth, whence the Trees 
are ſupplied in ſuch ſhady Places with too great a Quantity, but in great 
meaſure exhales the remaining Juices (after the Production of Leaves and 
Fruits) out of the Trees themſelves, rendring the Timber of them the more 
cloſe, ſubſtantial and durable ; which certainly it would do alſo much more 
effectually, if the Bark. were taken off in the Spring of the Year, as is accu- 
ſtomed in Staffordſhire, where the People are content to uſe this Method in 
their Proviſion of Timber, though but for private Uſes: 

Much rather then ihould it be done in fo publick a Concern as the Build- 
ing of -Ships, where tough and ſolid Timber is much more neceflary than in 
ordinary Bizildings... There is indeed an A of Parliament, 1 Jac. 1. Chap. 22. 
which forbids the Feling of Timber for ordinary Uſes (in conſideration of the 
Tan) at any other time but between the. iſt of April, and the laſt of June, 
when the Sap is up, and the Burk will run; made on Suppoſition, (I gueſs) 
that ſhould. they have admitted Fling Timber in any other Seaſon, the Tan- 
ners would have wanted a Supply of Bark. Towhich I readily anſwer, That 
L fear the Legiſlutors that preſſed the making that Act, were ignorant that the 
Bark might be taken off in the Spring, and that the Tree would notwith- 
ſanding live and. flouriſh till the imer following, as I have ſeen many in 
Saffordſbire : So that though the Tree be not Fel d till the Winter Solſtice, or 
January following, yet the Tanner is not at all defeated of his Tan, but has it 
here in as-due Seaſon, as in any of the Southern Countries. The Legiſlators, 
I ſay, were ignorant of this, otherwiſe they would never have made an Act 
ſo pernicious to the whole Kindom, as Felling Timber at this Seaſon is, for 
the ſake of a few Tunners. 

But notwithſtanding this Ignorance, yet then they were ſo wiſe as to 
except in that A& the Timber to beuſed in building of Ships, which may be 
Feld in Winter, or any other time; as I am told all the ancient Timber re- 
maining in the Royal Sovereign was, it being {till ſo hard, that tis no eaſy 
matter to drive a Nail into it. | 

Tistrue ineeed, that the barking and peeling the Tree ſtanding is ſomewhat 
more troubleſome, and therefore ſomewhat more chargeable, than when they 
are proſtrate ; and that tis likely, People therefore have uſually fell'd their 
Timber, as well for Shipping as other Uſes, in the Spring of the Year, for the 
ſake of the more eaſy and cheap Barkizg it only, rather than any thing elſe. 
'Tis too true, that Timber is harder to Fel in the Winter, it being now ſo 2 
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pad and firm, rhat the Ax will not make ſo great Impreſſion as it doth in 


the Spring, which will alſo increaſe the Price of the Feling ſome ſmall Mat- 


ter, and its | Sawing afterwards ; but how inconſiderable theſe things are in 


compariſon of the great Good of this manner of Feling, I think is ſelf evident. 
The greateſt Objection, that I can foreſee will be urged here in the Su 
againſt this Practice, is, that if the Timler be not feli d till Mid- winter, or Ja- 
nuary, where it grows in Cꝑſes and Moodi, they cannot perhaps incloſe their 
young Sprigs ſo ſoon as ſome may imagine needſul, and there fore will be 
backward to fell their Timber (ſo growing) at that Seaſon. To which I 
anſwer, That the Timber ſo fell'd in Hoods or Copſes may be eaſily carried 
off before the ſecond Spring, and ſo the Prejudice ſmall, and the firſt it muſt 
be there, wherever it is fell d. But Secondly, That which will quite remove 
this inconſiderable Difficulty is, that perhaps it may be expedient that no 
Timber whatſoever growing in Mods or Copſes, be at all bought inthe King's 
Tards, for that Timber growing in ſuch ſhady Places, and ſo fenced from the 
Sun and Wind, as Timber in Woods for the moſt part is, cannot beo good ag 
that which comes from an expoſed Situation, ſuch as it uſually has in Foreſts, 
Parks, Hedge-rows, and open Fields; where too it is indifferent at leaſt, if not 
better, for the Proprietor, that it be fell'd in J/inter, (when the Graſs and 
Corn is gone) than in the Spring it ſelf - and the Officers deſigned ſor that 
purpoſe may buy all their Timber under ſuch Conditions as to be fell'd in 
Winter, enjoining the Proprietor to take off the Bark in the Spring in due 
Time, making him ſome ſmall Allowance for the Trouble he will have in 
peeling it ſtanding. | | 


of IV. It is the common Opinion, That Timber which is fell'd in Minter, is 


ſtronger and more laſting, as being more cloſe and firm than that which 
is fell'd in Sammer: But, M. Leurvenhock's Sentiment is, That there is no Dif- 


ference, except in the Bark, and outermoſt Ring of the Wood, which in the 


Summer are ſofter, and ſo more eaſily pierced by the Horm; Mood conſiſting 
of hollow Pipes, which in the Sammer and Winter both, are full of Moiſture, 
they do not ſhrink in the inter, and therefore the Wood cannot be cloſer at 


one time than another, for otherwiſe it would be full of Cracks and Clefts. 


The ſudden and unexpected rotting of ſome Timber, he conceives to proceed 
from ſome inward Decay in the Tree before it was fell'd ; having obſerved 
all Trees to begin to decay at firſt in the Midſt, or Heart of the Tree, 
tho' poſſibly the Tree may ſtand and grow for near an Hundred Years after- 
wards, and increaſe in Bigneſs all along. | 
2. He ſays, he was once of Opinion, that Trees growing in good Ground, 
but increaſing ſlowly, were the beſt and ſtrongeſt Timber; and that thoſe 
Trees, which in few Years grew large, were the ſofteſt and brittleſt ; the 
contrary to which, upon Enquiry of experienced Workmen, he found to 
be true, and inſtances of an Elm of 80 Years Growth, which was 11 Foot 
in Circumference, and proved excellent tough Timber. | 


3. The 
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3. The Age of Trees is to be known by the Number of Rings to be ſeen 
v hen the Tree is cut athwart, in each of which Rings is one Circle of large 
open Pipes, z now the fewer of theſe large Pipes the ſtronger the Timber is: 
«herefore by Conſequence theſe Trees that make the largeſt Growth in a Year, 
muſt be the cloſer and ſtronger, and therefore thoſe Trees that grow in warm 
Countries grow faſteſt, and are the beſt and tougheſt Timber ; which he 
confirms by Riga and Dantzick Oak, which is of flow Growth, and proves 
pongy — brittle Timber, whereas the contrary is obſervable in Engliſh and 
French Oak, which grows faſter, and is excellent Timber. 


V. 1. This Famous Roman Bridge at Pont St. Eſprit, is very crooked, bow- 


places where the Torrent runs ſtrongeſt, as where the Turret? 


The Bridge a. 


: „ Elprit᷑ i 
ing in many Places, and making ſeveral unequal Angles, eſpecially in thoſe France; by Dr 
4 In biofon, o. 160. 


which Place the Angle is moſt unequal, and the greateſt; the Arches are very ?- 2 


wide, and have their Feet ſecured by two Pedeftals that encompaſs them. 
Both theſe Pedeftals have their ſeveral Degrees or Ranks of Jettings out, like 
ſo many Rows of Stairs or Steps, the lowermoſt Order puſhing out moſt 
the others being. leſs, and going gradually more in; the ſecond or uppermoſt 
Pedeſtal is much leſs than the firſt or lowermoſt, being built a little within 
its Lines of Circumſerence; 1, 2. Between the great Arches there are Windows, 
or, (as it were) ſmall Arches; 3. that come down to the very Plane of the 
ſecond, or uppermoſt Pedeſtal dividing the Feet of the great. Arches. From 


this my rude Deſcription it appears to me, that the Romans have here con- 


trived all poſſible ways to break gradually the mighty Force of the Ruſue, 
and to render its Paſlage eaſy, and inoffenſive to the Feet of the great Arches; 
for here we ſee ſo —_ ſeveral Paliſadoes and Skuices, as may be ſufficient to 
defend this wonderful Fabrick againſt all Storms of the Torrent: ; the ſeveral 
Ranks of Stairs jetting from the Pedeſtals (for the moſt part Triangularly 
built, and faced well with Free-ſtone} oppoſing and breaking the Stream ſe- 
rerally, I mean, not altogether, or at the ſame time, by reaſon of their vari- 
ous Inequalities in ſtanding out: In caſe the Flood ſhould ſwell ſo high (as 
it frequently does) as to cover both the Pedeftals, then the ſmall Arches, di- 


riding the Feet of the great ones, help to convey the Water through, which 


otherwiſe _ endanger the great Arches. 1%" bo 
2. That which ſeems the Foot of the Arch is an Horizontal Arch gradually 


contracted, every Stone being of vaſt Length and Wedge-like, laid level 


with the Water. This I ſpeak by Memory. | n ene wh 


3. The ſtately Modern Bridge at Avignon hath yielded in many Places to 
theextream Rapidity and Violence of the Rhoſne. Its Fall in my Opinion may 


By Dr. Liſter, 
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ſome 
other Bridges 


by Dr, Task. 


de aſcribed to three Defects. Firſt, It was not ſo multangular, as that at Nobinſos. 


dt Eſprit : Secondly, It wanted in three or four Places, the little Arches di- 
"ding the Feet of the great ones, and in thoſe Parts it hath ſuffered moſt; for 
Where thoſe uſeful Sluices are, there I obſerved the Bridge to ſtand till the 
moſt intire. Thirdly, The Pedeſtalt (or as you very properly call them AHori- 
Tantal Arches) were not ſo Geometrically and exactly laid, as thoſe of Pont St. 
Eſprit, there Jettings out were few, and they not gradually contracted ; ſo 
* of the Stream muſt be greater upon the Fabrick. 


n. 163. P. 712. 
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Though the Tiber be not ſo ſwift as the Rhoſue, yet it is ſubject to greater 
Inundations, as many Inſcriptions aſſure us. No River ever had ſo many 
Bridges built with that Magnificence and Art, as this; and tho! they were 
more pompous and rich in rare Stones, in Sculpture, &c. than that I for- 
merly ſent you a Draught of from Mntpelier; yet they had the like Proviſion 
a for their Security and Preſervation, and their Deſign was much the ſame; 
which may be ſeen at Rome this very Day at the old Pons Milvius (now Ponte 
Nolte) near the Via Flaminia, in the Marble Remains of the Pons- AEmilins, 
repaired with rich Materials by Antoninus Pins) on the Side of the Ripa, or 
Taftavere, near the Root of the Aventine Hill, where firſt the Pons Sublicin; 
ſtood ; as alſo in the Pons Fubritius and the Ceſtins, that leads over to the 
|  Feſula Tiberina; in all which there are ſtill very fair Marks of the old Roman 
Structure and Deen; and if that prodigious City hadnot been knocked ſo 
oft to pieces by Farbarous Sarkeys, we 1 had: ſtil! as clear Prooſs 
from the other Bridges. viz. the Pons Triumphalis, the Senaeotim, & c. But 
Gothif® and Northern Torrents broke all before them. 


Aae VI. A Timber Bridge may be built 70 Foot long, or ſomewhat more, wich. 
under it ; fron out any Pillar under it, which may be uſeful in ſome Places where Pillar; 
the ail, Society canriot be convenieptly built, after this manner; AC, and BO are Beams 
— ib. J. 28 Foot long, and AB is 32 Foot. long. Under the Angles are ſet two large 
. 26 Braces EL, and SR. At each End is a Wall, on which are laid two Baum, 
BH, and AD, each 20 Foot long; urder theſe two are two Braces DE, and 
RH. There may alſo be Btaces at the End of the Arches, that may lie 
obliquely croſs the Bridge: It may be laid with Planks and Railed. Behind 
the Valle are Cauſeys FD, and AN. The Length of the Bridge CMO, is 
70 Foot ; the Height KM is 19 og | | 
quedud VII. 1. The :4quedu# which is to be made near Maimenon, for the carry- 
near Herbe. ing the River Bure to Verſailles, will have in Length 7000 Fathom ; 46: 
Mage ha, — « whereof will be 35 Fathom and 4 Foot high, the reſt will be lower, accord- 
ing to the Difference of the Ground, bur no leſs than 5 Foot and 6 Inches 
high. There will be to the ſaid Aquedu 861 Arches, which, where they arc 
higheſt, will have 12 Fathom in Breadth, and 8 Fathom in Thickneſs, di- 
-miniſhing to 14 Foot at the Top. The other Arches will be leſſer in Breadth, 
as well as Thickneſs, acccording to the Nature of the Ground. The faid 
AqueduBt will have 15 Inches Fall to every Thouſand Fathom in Length; ſo 
that for the 7000 Fathom, there will be 8 Foot 8 Inches Fall. The River 
is to paſs by Maintenon, le Parc Eſpernon, Gajeran, Rambouillet, les EJlars, 
Perrey, Muieres, nnd from thence to Yerſailes. There are 14000 Soldiers 
that work there, under the Command of the Marqueſs d'Uxelies, with three 
Commiſſaries of War for their Conduct. | 125 
2. A Magazine for the Waters upon the Moutain Monthoron, is alreadj 
cut, which will have 2200 Perches of Surface (each Perch being 8 French 
Foot) and 12 Foot in Depth. In another Place, much lower, will be ano- 
ther Magazine, to receive the Waters of many Pools, the moſt part of which, 
45 
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gs yet have no Water in them. In the Valler of Buc will be an AqueduF?, 
the Middle whereof will be raiſed 22 Fathom high, for conveying the 
Pools of Sarle, which it's ſaid contain much Water, though there be nothi 
but Rain to fill them; this Aqueduf? is 300 Fathom , and- paſſes thro 
two Mountains which have been cut through upon that Account. The 
Valley alſo on both ſides of the Aquedult is raiſed 11 Fathom high, to make 
Paſſages. | — 

An AnueduB is alſo making near the Tower of Sone, (here the Mills raiſc 
the Water) wh ich will now paſs without Force to the Top of the Moun- 
tain ; and there be part of it diſtributed into ſeveral great Cifterns, which 
are making about Marli, for that Place. 2 | 


| 
The Elevation of the Aguedutt of Maintenon is new ſet forth at but 2560 
Fathom ; whereas it was defigned to be carried on more than 8000 Fa- 
thom, and the Remainder will be made of Earth, which muſt be brought | 
thither: This Opinion prevails, in regard it gives a quicker Diſpatch, tho' | 
it may be doubted, ia will not be for the Better. 'F 
Theſe 2560 Fathoms contain 242 Arcades, whoſe Aperture is 6 Fathom and 
2, and the Fice of each Pillar ſuſtaining the Arches, 4 Fathom ; there will be 
then on the ſide of Maintenon 33 Single Arches, afterwards 71 Dowble ones; 
fas having one Arch upon another) then 46 Treble ones ; which will general- 
ly be 216 Foot 6 Inches high, (viz. up to the Floor of the Channel) after- | 
wards 72 Double ones; then 20 Single, which will reach to the Mount of | | 
Zarb, that is to be 50 Foot high. | il 


From the Ground up to the Second Arcade are 16 Fathom, from the Secoud — 14 
to the Third, or upper Arcade, are 14 Fathom, (which Arcades are Double 1 
in Number to thoſe they ſtand upon) and 6 Fathom 6 Inches more, to — 14 
the Floor of the Channel, which will at leaſt be 7 Foot high, beſides the 
Parapet. we 

The Pillars by the Gronhd are 8 Fathom thick, but, what with the Slopes 
and Shortnings, which are made in every Story, the Top, w here the Channel 
goes, will be but 20 Foot broad. There will tkewiſe be at each Pillar a 
Buttreſs jetting out one Fathom, and two Fathom wide. 

The intelligent Obferver, tho' well skill'd in Things of this Nature, as 
being no Stranger to the Mitings of the Ancients, or the famous Ruins and 
Remainders of their Fabricks in Italy, and other Places, profeſſes himſelf ſur- 
priz'd with the Greatneſs of this Undertaking at Verſailles, aud Maintenon ; 
for the Magnificence of the Deſign, the Number of Labourers, the Exceſ- 
fivenels of the Expence, and the admirable I © ity of the Work. | 


VIII. Having been lately at Edgecot in Northa ire, at the Houſe of, „ 
Tobias C ancey Eſq. he ſhewed me in an Ancient Kitchen (now diſuſed) two Sten cute, . 
C:inmeys, vaſtly large, of Sone- Mork: Which I took the more Notice of, be- ff Hef. = fo 
cauſe of a peculiar Way of Arch- Wort in the Front of them; whereby, Liu Dr. 
without the Advantage of a Diſcharge of Timber (which is uſual, in ſuch 75. 5. Bo. | 
Caſes, to defend the Arch-Mork from being overburden'd,) an Arch of maſſy Vi 217. 1 
Stone, (in each of them) ſuſtains itſelf at a great Length, tho' almoſt upon | 
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% O31 
a Flat, being very little rais'd in the Middle. er this Arch (after {> 
walling interpoſed) there is another Arch (to defend the former) more raiſes 
from the Flat. The Dimenſions of all, I have thought fit here to ſub- 
Joi, „, hy 4 | 
F * T lige: | 1 N. 
B. The Breadth between the Jambs, from Inſide to Inſide, 18 Foot. 
D. The Depth of the Sexes in the Lower Arch, 22 Inches; locked 
one into another, with a crooked Joint. 
D E. The Diſtance in Walling, between the Arches, 2 Foot and 7 Inches. 
E F. The Depth of the Stoner for the Upper Arch, 15 Inches: With u 
ſtreight Joynt. Nen 27 ns | . | 
G H. The Place of two vaſt Tunnels of Stone. 
K. A Findow between them. 


How yy f IX. M. Weighelius hath. lately invented an odd Bridge, or kind of Stairs, 
Weighelius, a, by Which a Man ſhall deſcend, and yet really be.raiſed upward; and going 
74 . 4. ag tere upon a Plain, ſhall from a lower, by gently ſubſiding, arrive to an 


upper Story. | 


Preſerving of X. In the Indian Seas, there is a kind of {mall Jorms that faſten ehemſelres 
| ing Wormeoten; to the Timber of the Ships, and ſo pierce them, that they take Water every 
"—_ aur. where; or if they do not altogether pierce them through, they ſo weaken the 
An-1666. ' Wood, that it is almoſt impoſſible to repair them. Some have imployed Deal. 
Hair and Lime, &c. and therewith Lined their Ships; but beſides that, this 
does not altogether affright the H/orms, it retards much the Ship's Courſe. 
The Portugals ſcorch their Ships, in ſo much that in the Quick Works there is 
made a Coaly Cruſt of about an Inch thick. But as this is dangerous, it 
happening not ſeldom that the whole Veſſel is burnt ; ſo the Reaſon why the 
Worms eat not through Portugal Ships, is conceived to be the exceeding Harc- 
neſs of the Timber employed by them. There is Holand a in Man that pretends 
to have found an admirable Secret to remedy this Evil. And a very worthy 
Perſon in London, ſuggeſts the Pitch, drawn out of Sa- Coal, for a good Re- 
medy to ſcare away thoſe noyſome Inſetts., | 


An Account of XI. Some ſew Years ſince, Sir Phil. Hyward and Major Vatſor, with great 
2— Charge and Induſtry found out a new Way, by a Manufacture of our own, 
7. 108. Þ, 6192. to preſerve the Hulls of Ships from the Worms, Cc. which is much ſmoother 
* i, and conſequently better for Sailing, and more cheap and durable than the 
Way of PFoards, Pitch, Tar, Rofin, Brimſtone, or any Sheathing or Graving hi- 
therto uſed. The King and Parliament being ſatisfied, upon Examination, 

of the great Benefit that might redound thereby to his Majeſty and Subjects 

in general, for the Inventors Incouragement to make the ſame publick, were 

pleaſed, almoſt 4 Years ſince, to grant them an Ad of Parliament for the 

fole Uſe of this their Invention, with Penalty and Prohibition to all others. 

In Proſecution whereof, Experiments have been made upon ſeveral of his 


Majrſy's 


1 
| 
j 
[ 
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Majefty's Ships, viz. the Phenix, done three Years ago, has made two Voy- 
into the Sererghts, &c. and when ſhe was lately taken into the Dock at 
vhvich to be repaired, upon View of the Maſter Shipwright and others, her 
Sheathing was found to be in as good Condition, as at the firſt doing; and 
the Ship ſo tight during the whole time, that they were forced to k in 


Water to keep her ſweet. The Dreadnought, a Third Rate, done ee, 
1671 ; the Henrietta, Lyon, and Mary, all three of the Third Rate, amt done 
a Year and half ſince, being lately laid on Ground at Sheerneſs and Portſmouth, 
are found to be all in as good Condition, and the Sheathing to continue as 
frm and as well as at the firſt doing; as the Maſter-Builder and Aſſiſtant at 
Prtſmonth, and others, have certified. 1 1 5 
The Bread Rooms alſo of ſome of theſe, and many others of his Majeſty's 
Ships, have been Lined within, almoſt in the ſame manner the Sheathing is 
without ; Which has prov'd a great Preſervation of the Bread, as ſeveral of 
the Purſers and Officers of the {aid Ships have Certified ; and by Reaſon of 
its Duration muſt be much cheaper and better than Tin, which is ſo liable 
to ruſt, or any Way vet uſed. | 10 4 IP 5 
Alſo the Lead itſelf (which is the Principal thing uſed herein) they make 
ſo Cloſe preſſed, Smooth, and Equal, or of what Thickneſs or Thinneſs de- 
fired, that great Uſe may be made thereof about ſeveral other things 
relating to Shipping. bref ara * 
XII. 4 Paper of leſs General Uſe Omitted, viz. 
Directions for Inquiries concerning Stones and other Materials for the Uſe b. 92. p. 6010, 
of Building, | es 
XII. Accounts of Boks omitted. 2 $155b6 3 5 ith 
1. itruuius done into Engliſh ; by Mr. Chr. Waſe. „ „ So © © bo 78-2006 
Les dix Livres d' Architecture de Vitruve, corrigez, & traduits nouvellement N 
en Francois, avec des Notes & des Figures; par Claude Perrault. Paris 1673. 
in Folio. Hand 4 6 halo warty. 3 
2. Cours d' Architecture, enſeigne dans; I Jcademy Royale d Architecture, pre-. 113. p. 44. 
miere Partie; par M. Francois Blondel. a Paris, 1675, in Fol. 
3. Raphaelis Fabretti Urbinatis de Aquis & Aquæductibus Veteris Romæ, f. 153. f. 46 
Diſſertationes tres. Rome 1680. in 479. + . : 
4. Modern Fortification, Cc. by Sir Jonas Moor. 1673. in 840, © % r. 
5. Novelle Maniere de Firtifer les Places; par M. Blondel. Hague, 1684. *-158. 5. 386. 
6. Marci Meibomii de Fabrica Triremium Liber. Amſterlodami 1671. iy 400. 5. 5. 3072 
7. Scheeps-Boow en Beſtier, that is, Naval Acchinkiape and Gade, by Nuo. 77. b 3006, 
Virſen. Amſterdam. 1671. in Folio. Wt) + 1 % „ C5 & 
8. L' Architecture Navale, avec le Routier des Indes Orientales & Orccidentales; o. 135. .t 879. 
par le Sieur Duſſis. à Faris. 1657. in 410. r | 
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Perſpectiue. Sculpture Painting. 


1 Is a ſmall Sight with a ſhort Arm B, which may be turned round 
Sir Chr. Wren, about, and moved up and down the ſmall Cylinder C D, which 
e is ſcrewed into the Piece ED, at D : This Piece ED moving 
. An. 1665. round about the Center E; by which means the Sight may be removed 
either towards R, or F. | 
Ef is a Ruler faſtenedon the two Rulers GG, which Rylers ſerve both to 
keep the ſquare Frame S 88 S perpendicular, and, by their ſliding. through 
the ſquare Holes T IT, they ſerve to ſtay the Sight, either farther from, or 
nearer to the ſaid Frame; on which Frame is ſtuck on with a little Wax the 
OOOO, wherean the Picture is to be drawn by the Pen I. This Pen 
I. is by a ſmall Braſs Handle V ſo fix'd to the Ruler HH, that the Point 1 
may be kept very firm, ſo as always to touch the Paper. HH is a Rule, 
that is always, by means of the ſmall Strings aa a, bb b, moved Hvrizontaly, 
or Parallel to it ſelf; at the End of which is ſtuck a ſmall Pin, whoſe Head. 
P is the Sight, which is to bemoved up and down on the out Lines of any 
ke Contrivance of the Srings is this. The two Strings aaa, bb l, are 
exactly of an equal Length. IVO Ends of them are faſten'd into a ſmall 
| Leaden Weight Q Q; which is moved in a Socket on the back ſide of the 
Frame, and ſerves exactly to counterpoiſe:the Ruler H H, being of equal 
Weight with it. The other two Ends of them are faften'd to two ſmall 
Pins H H, after they have rolled about the ſmall Pulleys N, M, M, L, L, 
XR by means of which Pulleys, if the Pen I be taken hold of, and moved 
up and down. the Paper, the Strings moving very eaſi ly, the Ruler will al- 
Ways remain in an Horizontal Poſition. | | 
The Manner of uſing it is this: Set the Iaſtrument upon a Table, and 
fix the Sight A, at what Height above the Table, and at what Diſtancefrom 
the Frame SSS:8, yon pleaſe. ' Then, looking through the Sight A, and 
\ Holding the Pen I in your Hand, move the Head of the Pin P up and down 
the out Lines of rhe Object, and the Point I. will deſcribe on the Paper 
00 O Oz the Shape of the Object ſo traced. 


of II. Parallelogrammum Pro ſopograp bicum eſt A BCD, Stylus Centralis H F, 
2 Calkmus. Deſignator LC, Index K A, five Regula oblonga, Plano Parale- 
Meramm, ope Clavi Striati ex ære, ſecundum Specimen E, ad Angulos rectos 
aptata. Huic Regulæ infiguntur duæ Dioptræ P. R, S V; in medio 6 R, 
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( 599 ) 
ſum eſt foramen O, in medio SV, erigitur Filum perpendiculare Regu- 0b/erving the 
pi R A, in cujus medio eſt Globus quidam parvus, per quem, & Foramen Ea <4 
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j; Met bod of ca- 
ing Sratues of 


Io Clay, that will endure the Fire, and not crack either in Drying 6r Z. John Wei. 7 
urning, ſuch a Figure or Statue as I deſire to caſt ; when this is well dry, ns To, 


I make, all over the Figure, little Holes of no great Depth (but both Size , "+ = | 


Jan. An. 


lour, which our German Potters uſe to colour the Joints of the Tiles, when 
they ſet Stoves of Tiles or (Kachel-Ofens ;) this Colour much reſembles Bm 
Lad which is uſedto Defign on Paper, and eaſily wipes out with Brend, but 
it is not the ſame. This Colour I mix with Water, and daub all over the 
Cre, becauſe the Metal is found to run freely upon it. There are other gub- 
ſtances proper for this Uſe, but 1 have always made uſe of this,cfpecialtyfor 
chin Satues, This done, I lay upon the Cue * muck yellow: Wax * 


( 600 ) 


dd wich Pitch or Roſin, as will make the Thickneſs of the intended Statue, 


which 1 form in the Wax, with all the Exactneſs poſlible. | | 
Here note, that the Particles of Metal mentioned to be ſet into the Cys, 
to keep it a Diſtance from the Mould, muſt be ſo ſet as to fall in with the 
Surface of the Wax exactly; and that the Reaſon of mixing Pitch or Roſin 
with the Wax is, becauſe that when it is burnt out, it makes a great Smoke, 
and that Smoke adhering to the Mould, occafions the Metal to run more free- 
ly ; as I have experienced it. Next I put all over upon the Surface of this 
Statue of Wax, little Pieces of Wax which I call the little Channels cc c c co, 
(all which muſt be contrived ſo as to enter the great Channels d d d.) This 
done, I cover the Core and Wax all over with the ſame fort of Clay, that will 
endure the Fire without cracking; and ſo I have my Concave Statue or Mould 
made. Upon this I lay the great Channels marked dd d d, both upright and 
tranſverſe, formed likewiſe in Wax, and placed according to Judgment, ſo as 
beſt to receive the Ends of the little Channels c c c c c Hy more eaſy di- 
tribution of the Metal. The great Channels muſt all meet at; the top of the 
Statue, ſo as come out by one Hole, as at E, where the Metal is to be pou- 
red in - It is alſo neceſſary to have a Channel or two to let out the Air as the 
Metal enters, as thoſe marked ff, and there muſt be a Hole or two left at 
the Foot, as g g, where the great Channels and. waxen Statue joyn ; and where- 
at when the Mould is burnt, the Wax as well of the Statue as of the Chan- 


nell may run out. The great Channels being thus placed, the Mould muſt 


de again laid over with the ſame ſort of Clay; (I uſe conſtantly to bind a- 
bout the Mould with Iron Wire, and then lay on more Clay) and when this 
Mould is well dry, then I heat it red-hot ; as I did before the Core, fo now 


both together. | 


1 burn the Cre firſt, 'that there may not need fo ſtrong a Fire to burn the 
Mould as will melt the ſmall. Bits of Metal: But for ſmall! manageable 
Statues, of not above a Foot or two high, they may be both burnt together, 
and there is no need of the Holes g̃ g, but the Mould may be inverted, and 
the Wax run out by the Channels ff, and E. | | | 

The Mould being thus Burnt, I ſtop with the ſame Clay the two Holes 
gg and then I bury it ina Pit, and proceed as is uſual in Cafting of Bell, 
and the like; but Care muſt be taken, that the Meral be very well in Fuſion. 

If it be a ſmall Satue, not above a Foot or two high, whoſe Mould may bo 


Thickneſs I deſire, and then place upon it all thoſe great and leſſer Chan- 
nels, as afore : Which done, I put it all together, into a liquid Subſtance 
made of Plaiſter and Tile, or Brick-Duſt tempered with Water. | 
It the Katue be intended very thin, then I take Copper, and when it is 
well in Fuſion I mix with it a good quantity of Zixc, without obſerving 
any certain Proportion of Weight; the more Zinc the better the Metal Runs. 
I have ſometimes for ſmall and thin Katues put in above a third part of Zinc. 
I have found by Experience, that this Mineral makes the Mera! run mot 
freely, and gives it a fair Golden Colour. * 
55 a Wo c 


d in ones Hands; then I make me a Concave. Statue of Wax, of the 
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The Statue being caſt, I take off the Mould, and cut off all the little Chan- 
xels ; all which, both great and ſmall, are filled with Metal, which may be 
kept for farther Uſe : In theſe there is much more Metal than in the whole 
Statue; for, if the Statue be very thin, there muſt be more and bigger Chan- 
nels, and ſo, the cheaper the Statue, the more weighty the Channels, and the 
more Metal remaining. | 
To know the Quantity of Metal requiſite for any intended Work, I take 
a Lump of the ſame Mixture of Wax and Pitch, with which I make the Mould 
of my Statue; and, having . it, I makea Mould upon it, and caſt in 
the ſame a Lump of Metal of the ſame Size; which I weigh, and thereby 
compute the Proportion of the Weightof the Meral and Wax; and then, ob- 
ſerving how many Pounds of Wax I uſe about the Figure and Channels, I can 
calculate to a ſmall matter how much Metal I need to melt. 
Hitherto I have caſt no Statue above 9 Foot high, but I doubt not but I 
could, by the ſame Methods, caſt one of any Bigneſs deſired. 
IV. 1. Spaniſh White is made of Chalk and Allum burnt together. A Deſcription of 
2. I take the Lapis Armenius to be the Blue Bice ſold in the Shops, for. it tour, 1 
is light and friable; formerly brought out of Armenia, now from the Silver . 4j. 5.448. 
Mines of Germany, called Melochites, in High Dutch, Berghblaw. Jan. An. 1686. 
3. Ultramarine is made of the blueſt Lapis Laxuli, which is freeſt from e Bite 
Gold Veins, by Calcination. | 
4. Smalt is made of Zaffer and Pot-Aſhes calcined together in a Glaſs Fur- 
nace. 
5. Litmaſe or Litmoſe, J ſuppoſe the Juice of a Plant. 
6. Indigo, ſaid by Pliny to be brought from India; a kind of Mud adhering 
to the Froth about Reeds, and that when tried with a Coal, the true burns 
with a purple Flame, and ſmells of the - Sea. Linſchoten ſays, it is called 
Anil, that it grows in Cambaia, and is a Plant like Roſemary, which is gather- 
ed and dried, then wetted with fair Water, and beaten to a Mud. | 
7. Indian Ink, its uſe is known to Pliny, tho not its Compoſition ; which is 
yet undiſcovered, except it ſhould be burnt Rice, as hath been thought. Simple ul 
1. Ceruſe is the Ruſt of Lead, made by a vaporous Calcination ; Pliny and reds, 
writes thus of it in Cap. 34. Lib. 18. Ceruſe Pfimithium is made in the Plum- 
bers Shops, of ſmall Plates of Lead laid upona Veſſel of ſtrong Vinegar, what 
talls into the Vinegar is taken out and dried in the Sun: and in Cap. 6. Lib. 35. 
He ſays it was made at Rome of burnt Marble Flint quenched in Vinegar. 
2. Maſticot is a kind of improper Calx or Tin. | 
3. Gutta Camba, or Cambodia, the inſpiſlated Juice of a Plant, not well 
known; it comes from both the Indies. Some think it the Juice of Eupborbi- 
m; others Scammony or Tithymal ; others Ricinus, others refer it to the 
greater Cataputia, Eſula, or the Flowers of the Indian Ricinus, and will have 
It coloured with Turmerick ; as Schroder. | 
4. Oker, a kind of natural Earth. There are two ſorts thereof, the one 
Native, formerly brought out of Africa, now from Dacia and Fengary, and 
from many Places in England, eſpecially in the Foreſt of Dean: The other a 
factitious Subſtance of Lead burnt and quenched in Vinegar. In Plinys 
Time it was made of Rubrica, or Reddle burnt. 
Vol. I, Hhhh 5. Or- 
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oy Grounds called Cool, a 
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8 . Orpiment, a flat inflammable Mineral, juſtly ranked amongſt Poyſons for 
is extream corroſive Quality. Pliny ſays, it was dug up in Syria on the 
Surface of the Earth: and that the Emperor Caligula had hopes of getti 
Gold out of it; wherefore he cauſed 14 Pounds of it to be tried, which 
forded him very good Gold, but in fo ſmall 
the 'Fryal. | 5 

6. Umber is a Native Earth. | | 

7. Red-Lead, a Colour unknown to the Ancients, made of Litharge, or 
burnt Lead, by a Reverberatory Calcination, or of Cerufe put in a Platter over 
the Fire, which muſt be continually ſtirred till it has acquired a Red- Laad 
Colour. Dr. Charleton de Foff 

8. Bum Oker is the common Tellow Oker burnt in the open Fire. 

9. Cinnabar, or Vermilin. There are two ſorts, Native, or the Minium 
of the Ancients, which is the Mineral that yields Quickflver ; whereof and 
of Sulphur it chiefly confiſts ; it is found in the Mines of Aria. This Colour 
was 7 the Ancient Romans uſed to ſacred Purpoſes, and on Feſtivals 
Jupiter's Face was painted there with, as likewiſe the Bodies of thoſe that 
entred in Triumph. The Fa#fitious Cinnalar is that which we now uſe, 
and is made by a Sublimation of Mercury and Sulphur. 

10. Carmin, made of Cochineel. s 

11. Lake, thought to be an Arabick Word : It is made of Flicks Dyed, or 

Shavings of Scarlet Cloth, or of the Cochineel Inſect, or elſe of Kermes-Berries, 
their J incture being extracted with a Lye of Por- Aſbes, and then precipita- 
ted with a Solution of Roch-Alom. After the ſame Manner a 2 may 
be made of any Plant or Flower. There is another ſort of Lake made of 
Gum-lac, by extracting its Tincture with Urine. 

12. Sanguis Draconis is the Gum of a Tree, which looks like dry'd Blood; 
tis brought out of ſeveral Places in the Eaſt-Indies. 

13. Engliſh Reddle, or Ruddle, is found in many Placesof England; amongſt 
the reſt, near Witney in Oxfordſpire. | 

14. Lamp-black, by Pliny thus deſcribed : Tis made of the Soot of Ro- 
fin, or Pitch burnt, Houſes being built on purpoſe for it, that keep in the 

Smoak. | | 


7 mate de V. This Way of making ſeveral China Varniſhes was firſt ſent from the 

varoilbes 3 by "Jeſuits in China to the Great Duke of Tuſcany. 

ard. u. 252. . Take of Oude Parniſh 60 Ounces, ordinary Water 60 Ounces, mix them 

525: Mar, well together till the Water diſappears, afterwards put this Matter into a 

| wooden Veſſel 5 or 6 Palms long, and 2 or 3 broad, mix them with a 

wooden 1 70 for a whole Day in the Summer's Sun, and for two in the 
Winter. It is afterwards kept in Earthen Veſſels with a Bladder over it, and 
cool. This is the Varniſh prepared in the Sun. | | 

B 


3 ne Take 20 Ounces of the Oyl, called Oy! of wood, of that of the Fruit 10 
To gi 


a Proportion, that he loſt by 


#6 


de tbe m Drams, give them 5 or 6 Boils, till it comes to be a little Tebow. Let it 
A1 put to it 5 Drams of Quicł- lime powdered. 
Take Swines Blood and Quick-lime powder d, mix them well, lay this Mix- 
ture on the Wood, and, when it is dry, ſmooth it with — 


( 603 ) 
Take of the Yarniſh prepared in the Sun, 60 Ounces, Hone- black Alum, To make Black 
(ſuppoſed to be a ſort of Copperas) diſſolved in a little Water, 3 Drams pre 
70 Drams of Lamp-Oyl, call'd by the Portugueze Axeite de Candea. It is pre- 
in : wooden Veſſel, as the prepared Varniſh, obſerving to put in the 
yl at twice. | 
Take of the Oyl of Mod crude, (called by the Portugueze Azeite de Pao) — 
40 Drams, of the Lamp-Oyl, called de Candea, Crude 40 Drams: It is pre- : | 
pared in the Sun in a wooden Veſſel, as the prepared Varniſh. | 
Take 10 Drams of Cinnabar, 20 Drams of Parniſh prepared, a little Oyl dn. 
de Candea, or Lamp-Oyl ; mix them well. | 
Take of the Telow Colour 10 Drams, 30 Drams of the prepared Varniſh, nd varniſh. 
with ſome Lamp-Oyl. | | 
Take of the Red Varniſh 10 Drams, of the Black Varniſh 4 Drams ; mix — 
them well. 


VI. M. Colbert being pleaſed ſome time ſince to viſit the Academy Royal for 4n Examen of 
the Improvement of Painting and Sculpture, expreſſed himſelf to this Effect, ; by ar. 
That he thought it proper from time to time that the Works of the moſt Ex- — 47. 
celent Painters ſhould be Examined, and ſuch Obſervations made thereon as du i868. 
would inform others wherein the Ferſection of a Picture conſiſts. Which hath 
been ever ſince practiſed among them, as the beſt Means to carry the Art of 
Pamting to its higheſt Perfection; ſuch an Examen of the beſt Pictures diſclo- 
ſing many Secrets of that Art, for which there are no Rules, and opening a 


Door to debate many important Queſtions not hitherto treated of. 


VII. Here is a Man who makes more lively Counterfeits of Nature in Heng, ad 
Wax, than ever I yet ſaw in Painting, having an extraordinary Adereſs in 2 le 
Modeling the Figures, and mixing the Colours and Shadows ; making tlie Eyes Ree 5. . 
ſo lively, that they ſeem to kill, excelling all things of this Art Lever beheld. a. 5. p. 55. Nov. 

I have alſo ſeen a ne kind of Maps in Low Relievo, or Sculpture; for Ex- 155% 
ample, the Iſle of Antibe, upon a Square about 8 Foot, made of Boards, with 
a Frame like a Fifture : There is repreſented the Sea, with Ships, and other 
Veſlels artiſicially made,with their Cannons, and other Tackle of Wood fix d 
upon the Surface, after a new and moſt admirable manner. The Rocks about 
the Iſland exactly form'd, as they are upon the natural Place; and the Iſland 
Itſelf with all its Inequalities, and Hills and Dales; the Town, the Forts, 
the little Houſes, Plat-form, and Cannons mounted; and even the Gar- 
dens, and Plat-forms of Trees, with their green Leaves ſtanding upright, 

x if they were growing, in their natural Colours; in fine, Men, , 

and whatever you may imagine to have any Protuberancy above the Level 
of the Sea. This new delightful, and moſt inſtructive Form of a Map, 
or wooden Country, you are to look upon either Horizontally, or ſide-long, 
and it affords qually a very pleaſant Object. p 


VIII. Whether the Way mentioned ee * his Mundus Subterranens x, colour ln 


vill ſuceeed or not, is much doubted by ſome experienced Men: But tis cer- l:; . .. 
6 H h h h 2 tain, Der, An, 1885. 
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tain that a Sous cutter in Oxford, Mr. Bird, hath many Years ſince found out 
a Way of doing the ſame thing, in effect, that is there mentioned; and hath 

* practiſed it for many_Years. Fhat is. he is able ſo to apply a Colour to the 
out- ſide of poliſhed Marble, as that it ſhall fink a conſiderable Depth into the 
Body of the Stone, and there repreſent like Figures or Images as thoſe are 


on the out- ſide; deeper or ſhallower, according as he continues the Appli- 
cation a longer or leſſer while. 


— 2 IX. Aurifaber Stuigardiants, qui & Gemmis & Metallicis Typis Nummo- 


given to a Stone; rum Cudendorum Inſculpendis Artificioſus eſt, Nomine Chriſtophorus Mul- 
200 Neftel. 5, ler, An. 1685. Aurum Aqua Regis ſolutum, Oleo Tartari præcipitatum at- 
179. p. 22. que edulcoratum, quod Aurum fulminans dicunt, dum in Scutella, quam Ma- 
turellam vocant, ex Lapide Chalcedenico coloris unici Pellucidi Onychini, ſeu 
Cornei, vitro pro Fuſione præparato Rubro mixtum & Aqua Fontana Im- 
butum tereret, ad facienda Encauſta ſen Snalta; de quibus Ant. Nerius, ver- 
tente Andrea Frifio, egit Lib. 6. Artis Vitrariæ, invenit iterato tertium eodem 
Labore, quod Color Pulveris iſtius Puniceus, qui per dies aliquot ſiecatus in 
Vaſculo manſerat, quouſque inter terendum etiam ad Marginem effluxit, re- 
lictis tamen puris hinc inde Spatiis Onychini Coloris, duriſſimam hanc Gem- 
mam, quæ Limam ſpernit, ita profunde penetraverit, non tantum in Scutella, 
ſed & ipſo Piſtello, & diſtrinxerit Maculis atque Circulis fat ordinate duttis, 
ut Color hic neque ſimplici Aqua, neque Lixivia, vel acriori io Liquore 
potuerit deleri, & quidem fine Polituræ elegantioris Detrimento. Talis ita- 
que Tinctura per repetitas Trituras dicti Pulveris tentata denuo aliquoties, 
in ſimilis Coloris alio Vaſculo, neque vero apparuit poſtea ut ante unquam. 
Sed hoc imprimis circa Tinctionem hujus Vaſculi obſervandum eſt, quod ſe- 
cundum Texturam Gemma, tam nudo quam armato Oculo, in J incta Inter- 
na, & Sincera Ext erna parte Vaſis, notentur Fibræ ſeu ductus Circulares; 
juxta quos Bracteis Succi Lapidei Novi per Intervalla impoſitis, in ejuſmodi 
Mole excreviſſe credendum eſt ; uti Bexoar aliique Lapides Laminis ſuper 
accreſcentibus augentur, & Ligna, in quorum ultimorum Trunco Circuli 
ſeu Annuli deſignant ſucci annui Numerum & Incrementa : adeo ut hic 
Purpureus ille Color Lineis pallidioribus & obſcuriorib us, prout vel denſiores 
vel rariores Poras molliorem vel duriorem Texturam offendit, Circulares 
Ambitus circa Verticem aliquam, veluti circa Medullam, ſeu Cor ut appel- 
lant, aut Granum, aut Paleam in aliis Lapidibus & Lignis, ſignaverit; inter- 
miſtis quoque hince inde Maculis & Spatiis obſcurioribus. Veluti Illuſt. 
Boyle Specim. de Orig. & Virt. Gemmarum. Se&. 1. p. 22, 23. in Adamante & 
Granatis acies & commiſſuras tenuium Bractearum aut Planorum obſerva- 
vit; quod Granum Artifices, ſeu planam Contexturam non diſſimilem Fiſ- 
ſilitati Ligni, vocant. | 5 
lam vero Tingi poſſe quoque Marmora & Alabaſtra & Ofſa per Lixiviatos 
& acres Succos, hinc inde ſeriptum eſt: quod fortaſſis de Gemmis ſperandum 
eſt, quando Rob. Boyle, Cit. Sect. 2. p. 123. ex iis TinQuram manifeſtam 
extractam eſſe ſcribit, alibi. p. 43. & 190. per Vapores Minerales tin&os eſſe 
. Crytalls Petroſes, atque p. 45. ipſum Sapphirum per Vapores - 
3 Cum 
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Cum denique ex Obſerratione noſtra manifeſtum fit, revera Tinfam eſſe 
Gemmam Chalcedoniam, quamvis fortuito acciderit, neque repetito Proceſſu 
ſimile quid evenerit, merebitur tamen Meditationem, an ex Aſtrorum Fluxu 
aliave abſcondita potius vi venerit, & Tentamen, an ex Mixtura Salium & 
Succorum Acrium poſſit imitando produci ejuſmodi Tinctura, & quidem ſi- 
ne Igne, ut Splendor & Pelluciditas Gemmæ non deſtruatur, Durities au- 
tem maneat, adeoque ipſa Gemmæ pretioſitas non tantum ſervetur; ſed & 
per Tin&uram novam creſcat. 


X. Papers omitted. 


A Deſcription of Scheiner's Stereographick Parallelogram and its Imper- u. 96. p. 608g, 
call 80d by Mr. J. K. Clare, vid. ſup. Sect. IT. 7 | 

2. A Table of Simple and Mix d Colours, in Latin, Greek, French, and E- u. 179. p.24,29, 
liſþ : with a Specimen of each Colour prefix'd to its proper Name; by Mr. 


Rich. Waler. >, 
XI. Accounts of Books omitted. 


n. 21, p. 383. 


1. Entretiens ſur les Vies & ſur les Ouvrages des plus excellens Peintres, n. 39. 5. 784. 
Anciens & Modernes; par M. Felibien. f | 

2. An Idea of the Perfection of Painting: Originally written in French, by w 67. v. 954. 
Roland Freart, Sieur de Cambray ; and render d Engliſh by J. Evelin, Eſq; 
F. R. S. Lond. 1668. in 80. hy Ray Wong | 

3. A General Idea of the Ant of Painting, and Relation of Seven Confe- * bs. v. 5048. 
rences held at Paris in the Academy Royal, for the Improvement of the At, 
of Painting and Sculpture. Fg, | 

4. Optique de Portraiture & Peinture, contenant la Perſpeftive, Speculative, 
& Pratique Accomplie ; Cc. Par Gregoire Huret, , de I' Academie Royale de 
Peinture & Sculpture. A Paris, 167. in Fol. | 
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con ſonant 
ings; by Dr, 
Wallis. n. 134. 


p. 839. Mar. . . . . 
the like) will at the-ſame time tremble of its own Accord. But I can now 


An. 1677. 


Fig. 221. 


be touched with the Bow or Hand, another String on the ſame or ano- 
ther Inſtrument not far from it, (if an Uniſon to it, or an Octave, or 


of the Trembling . 1 T hath been long ſince obſerved, That if a Viok-ſtring, or Lute ſtring, 


add, That not the whole of that other String doth thus tremble, but the 
ſeveral Parts ſeverally, according as they are Uniſons to the whole, or the 
Parts of that String ſo ſtruck. For Inſtance, Suppoſing A C to be an 


upper Octave to « y, and thereſore an Uniſon to each Half of it, ſtopped 


at 6. If, while 27 is open, A C be ſtruck ; the two Halves of this o- 
ther, that is, 4 f, and & , will both tremble ; but not the middle Point 


d 3. Which will eaſily be ebſerved, if a little Bit of Paper be lightly 


; Fig- 222, 


| Ke. 223. 


Fig. 224. 


Fig, 223. 


Vrapt about the String 4 7, and removed ſucceſſively trom one End of the 
String to the other. | 


In like manner, If A P bean Upper Twelfth to * 4, and conſequently an 
Uni ſon to its three Parts equally divided in 2, y ; if « J, being open, A D, 
be ſtruck, its three Parts 26, Þ 5, 5 4, will ſeuerally tremble, but not 


the Points 4% In like manner, if A E, be a double Octave to 2's, the four 


uarters of this will tremble When that is ſtruck, but not the Points ,,. 
So if A G, be a ſih to an; and conſequently each Half of that ſtopped 
in D, an Uniſon to each third Part of this ſtopped in 6%; while that is 
kruck, each Part of this will tremble ſeve rally, but not the Points 5, Y; and 
While this is truck, each of that will tremble, but not the Point D. The 
like will hold in leſſer Concords ; but the leſs remarkably, as the Number of 
Diviſions increaſes. | | 

This was firſt of all, (as I know of) diſcovered by Mr. Mill. Noble, 
M. A. of Merton College ; and by him ſhewed to ſome of our Muficians, 
about three Years ſince ; and after him by Mr. Tho. Pigor, A. B. of Wadham 
-College, without knowing that Mr. Noble had diſcover'd it before. I add this 
further, (which I took Notice of upon Occaſion of making Tryal of the o- 
ther,) that the ſame String, as à , being ſtruck in the midſt of e, each Part 

"Uniſon to the other, will · give no clear Ssund at all, but very 

And not only ſo (which Others have obſerved, that a String doth not 
ound clear if ſtruck in the midſt ;) but alſo, it « V be ſtruck at &, or y, 
where one Part is an Octave to the other; and in like manner, if e « be ſtruck 
at g or ; the one Part being a double Octave to the other. And ſo if « 7 
be ſtruck in y or; the one Part being a 3h to the other; and ſo in other 


like Conſonant Diviſions ; but {till the leſs remarkable, as the — of 
ivi- 
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( 607.) 
Diriſions encreaſeth, This and the former I judge ta depend upon one and 
the ſame Cauſe, vix. the Contem Vibrations of the ral Uziſoz 
Parts, ve make the = — the * big: other : But, when 
ſtruck at the reſpective Points ivifions, the is incongruous, þ 
Reaſon the Point is diſturbed, which ſhauld be at Reſt. 1 
A Aue ſtring or Violſtrug will alſo thus anſwer to a Cnſanam Mie in 
Wind Inſtruments > But not ſo remarkably to the Wire-ſtrings of an Harpficard. 
And we feel the Wainſcot Seats, on which we fit or lean, to tremble con: 
ſtantly at certain Notes on the Orgar, or other Vind Inſtruments ; as. well as 
at the ſame Notes oh a Baſs Viol. I have heard alſo (but cannot aver it) of 
a thin fine Venice Glaſs cracked with the ſtrong and laſting Sound of a Trum- 
pet, or Cornet, (near it) ſounding an Uniſon or a Conſonant Note to that of the 
one or Ting of the Glaſs. | 


Concerning theſe Phenomena, an exquiſite Solution is given by Dr. Nar-". 135. p. 875. 


ciſſus Marſh, in Dr. Plot's Natural Hiſtory of Oxſordſbire. 


IT. The Exeent of the Trumpet cannot be ſlrictiy determined; it reaches as 7he Deſe#s of 
High as the Strength of the Breath can force it : But by conſidering its Notes — 2 
within the ordinary Compaſs of the Scale of Mufick (from Double C faut to ___ 4 — 


C-ſol-ja in alt) the Nature of the higher Notes will plainly appear. Theſe «. 193. p. 559 
are all ſet down in the Table; only take Notice, that the Prick'd Notes are . f 


imperfect, not exactly in Tune, but a little Flatter or Sharper than the Pla- 
ces where they ſtand, according as for s is ſet over them. 

Here we may make two Enquiries. | 

1. Whence it comes to paſs, that the Trumpet will perform no other Notes 
(in that Compaſs) but only ihoſe in the Table, which are uſually called by 
Muficians Trumtet- Mies. 

2. What is the Reaſon that the 7th, 11th, 13th and 14th Notes are out of 
Tune, and the others exactly in Tune. | 

In this Matter we may receive ſome Light from the Trumpet Marine, an 
Inſtrument, though as unlike as poſſible to the Trumpet in its Frame, one 
being a H#/ind- Iuſtrument, the other a Mogochord, yet has a wonderful Agree- 
ment wirh it in irs Eftect. | güne 

The Sound is ſo like, as not to be eaſily diſtinguiſhed by the niceſt Ear, 
and, as it performs the very ſame Notes, ſo it has the fame Defects as a Trum-- 
pet, for, if the Strings be ſtopt in any Part but ſuch as produces a Trumpet- 
Note, it yields a harſh and uncouth (not a Mufical) Sound. | 

Let us therefore proceed to our firſt Inquiry, and examine what is the 


Reaſon that the Trumpe: Marine will perform no other but the Trumper-Notes. 


It is a known Experiment of two Uviſon Strings, that ſtriking one of them 


moyes the other, which probably proceeds from hence, that the Impulſes of 
the Air, which are made by one String, do more eaſily ſet another in Moti- 
on, which lies in a Diſpoſition to have its Vibration: Syuchranous to them, 


than a Third, whoſe Motion would be croſs. | 


t Manner, 


We may improve this a little farther, by obſerving that a String will move 
— only at the Striking of an Uniſon, but an 8th or 1 ach, though after : ; 


i. 


* Fig, 227, 


Fig, 228. 


Fig. 229, 


Fig. 230. 


Fig. 231. 


CT { 
If an Uniſon be ſtruck, it makes one intire Vibration in the whole 
and the Motion is moſt fenſibly in the midſt at , for there the Vib 
take the greateſt Scope. | | | | 

If an 86h is ſtruck, it makes two Vibrations; and the Point m is in a 
manner Quieſcent, and the moſt ſenſible Motion at , u. 

If a 12th be ſtruck, then it makes three Vibrations; and the greateſt Mo- 
tion at q, m, q ; and hardly to be perceived at p, p. So that in ſhort, this 


String, 
rations 


Experiment holds, when any Note is ſtruck which is an Uniſon to half the 


String, and a 12th to a Third Part of it. | 

In this Caſe,(the Vibrations of the equal parts of a String being ſynchro- 
nous) there is no Contrariety in the Motion to hindereach other, whereas 
It is otherwiſe, if a Nie is Uniſon to 8, that does not divide the String into 
equal Parts, for then the Vibrations of the Remainder v, not ſuiting with 


' thoſe of the other Parts, immediately make a Confuſion in the whole. 


Now in the Trumpet- Marine, you do not ſtop cloſe, as in other Inſtruments, 
but touch the String gently with your Thumb, whereby there is a mutual 
Concurrence of the upper and lower part of the String to produce the Sound. 
This is ſufficiently evident from that, That if any thing touches the Stri 
below the Stop, the Sound will be as effectually ſpoiled, as if it were lai 
upon that Part which is immediately ſtruck with the Bow. From hence 
therefore we may collect, that the Trumper-Marine yields no Mufical Sound, but 
when the Stop makes the upper Part of the String an Aliquot of the Remain- 
der, and conſequently of the whole : Otherwiſe, as we juſt now remarked, 
the Vibrations of the Parts will ſtop one another, and make a Sound ſuita- 
ble to their Motion, altogether confuſed. ET 

Now, that theſe Aliquor Parts are the very Stops which produce the Trun- 
per- Notes, ſhall be plainly ſhewn in the treating of the ſecond Inquiry, viz. 
What is the Reaſon that the 7th, 11th, 13th, 14th Notes are out of Tune; 
and the reſt exactly in Tune? . 

All Writers of the Mathematical Part of Mufick agree, 


| Half- ? an Eight 
That by Ja Third Fart! a Fifth 
Shortnning a <a Fourth che Sound is raiſed > a Fourth 
String Ja Fifth - a Sharp Third 
DOIN F348 aSixth a Flat Third. 


From 'this Foundation all the other Notes are derived. The Flat and 
Sharp Sixth are to be the Flat and Sharp Third to the Fburh, and the 7th the 
like to the 3th: The Second to be a Fifth to the Fourth below, Cc. By 


this Rule let us examine what Notes a Monechord fretted in its Aliquot Parts 
will produce. | | 


. "Suppoſe the Monochord F to conſiſt of 720 Parts, and its Tone Double 
C-ſa-ut, the firſt Note in the Table ; then Half of it will be 360, and a third 
Part 240, ©. | 4 | LETT? + | N 

8 22715 Now 


(60) 

Now I ſay, \Fretting, (or Stopping with the Thumb) at 360 muſt produce 
[Cfa-ut ; becauſe 360 being Ht 720, the Sound will Riſe an Eight from 
double C-fa-ut. Again 360 being C-fa-ut, 240 muſt make G-ſolre-e, the 
Third Note in the Table ; becauſe 240 being juſt a Third-part leſs than 
360, the Sound will Riſe a Fifth from that rr fo After the ſame manner 
proceeding Step by Step' it will be evident that, 


180) 240 Ca Fourth) Celan the fourth 

144 E | 180 | a Fifth E-la-mi 4 1 
120 = * 144 2 Sixth G-ſol-re-ut 6th " N 
e 28 J n g e, mth} 

9o 5 74 110 3-53 a Third ig 5 Dll oth 2 
72 2 $0 SI Fifth . E- roth | .$ 

601 3 | 90 a Third | | G-fokrewt r2th 

48 S | 60 a Fifth B-fa-bi-mi t th | 8 

472 90 (Half 3 C C-ſol-fa 1 85 r6th ; 

By the ſame Reaſon, 


is leſs ) 90 'S a 4th( 5 Faun 
than ) 67 (a 5th Llamire 
Jy '( roo (Half B-fa-bi-mi Flat, 
4 And Conſequently, : 


ro2 © the 7th) Nite in g 555 e la, 


roo 8 which (120) Ce 6th 55 


655% 11th\ Table is a J Sharper chan d F faut, 
555% 13th Clit Flatter 22 4 
11 + r4th Flatter Ba- bini Flat, 
Which anſwers the Second Inquiry. | 
Now to apply this (in a few words) to the Trumpet, where the Notes are 


produced only by the Different Force of the Breath; it is reaſonable to inm- 
gine that the ſtrongeſt Blaſt Raiſes the Sound by breaking the Air within the 


Tube into the ſhorteſt Vibrations, but that no Myfical Sound will raiſe, unleſs. 
they are ſuited to ſome Aliquot Part, and ſo by Reduplication exactly meaſurs 


out the whole Length of the Inſtrument, as in Fig. 229. for otherwiſe a Re- 
mainder will cauſe the ſame Inconvenience in this Caſe, as in Fig. 230. To 
which if we add that a Pipe, being ſhortened according to the Proportions 
we tven nowdiſcourſed of in a Srring, Raiſes the Sound in the fame Degrees, 
itrenders the Caſe of the Trumpet juſt the ſame with the Monochord.. 


For #Corallary to this Diſcourſe, we may obſerve that the Diſtances of the | 
Triempe Notes Aſcending continually, decreaſed in Proportion of 5, 4, 1 % U, 


Liii . The 


in inſinimm. For, 
Ker. 


— 
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| 
| 
| 
| 
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The Sb dae e rg . 
The i ble differs from < | by A >of the Stine &. 
N Fourth, c. I the Third, Cc. 518 dt 
The Diviſen of III. Any String or Chord of 4 Mufical Inſtrument Open (or at its full! | 
> pr Will Sound (what we call) an O-tave (or Diapaſen) 2 of "Bi 4 
J * 80. String ſtopt in the Middle, or at half its Length. Hence it is that we com- 
Mar. an. 1659, monly aſſign, to an Ofave, the Duple Proportion (or that of 2 to 1) becauſe 
ſuch is the Proportion of Lengths (taken in the ſame Fring) which gire 
thoſe Sounds. And (upon a like Account) we aſſign to a Nſth (or Diatent) 
the Seſqui-alter Proportion {or that of 3 to 24) And to a Furth (or Dia. 
teſſeron) the Seſqui-tertian (or that of 4 to 3.) And to a Toxe (which is the 
Difference of a Fourth and F3th) the Seſqui-oftave (or that of 9 to 8 
Becauſe Lengths (taken in the ſame String) in theſe Proportions, do give 
ſuch Sounds. | | 
And (univerſally) whatever Proportion of Lengths (taken in the fame 
String equally ſtretched) do give ſuch and ſuch Sounds; ſuch Proportions 
(of Gravity) we aſſign to the Sounds ſo given. 
But, when an Eight (or Oave) is ſaid (in common Speech) to conſiſt of 
12 Hemi-tones, or 6 Tones; this is not to be underſtood according to the Ut- 
moſt Rigour of Mathematical Exactneſs, (of ſuch 6 Tones, as what they all 
the Diaxeutick Tone, or that of la, mi, which is the Difference of a E urih ard 
Fifth ;) but, as exact enough for common Uſe, For 6 ſuch 7ines, (that is, 
the Proportion of 9 to 8, 6 times repeated) is ſomewhat more than that of 
an Octave, (or the Proportion of 2 to 1) : And conſequently, ſuch an Heri- 
tone, is ſomewhat more than the T'welfth-part of an Eight or Oftave, or Dia- 
| paſon. But the Difference is ſo little, that the Ear can hardly diſtinguiſh it: 
And therefore (in common Speech) it is uſual ſo to ſpeak. | 
And, accordingly, when we are directed to take the Lengths (tor what arc 
called the 12 Hemi-tones) in Geometrical Proportion, it is to beunderſtood (not 
to be ſo in the utmoſt Strictneſs, but) to be accurate enough for common 
Uſe; for placing the Hets on the Neck of a Jol, or other Mufical Inſtrument ; 
wherein a greater Exattneſs is not thought neceſſary. And this is very con- 
- venient, becauſe (thus) the Change of the Key (upon altering the Seat of 
mi) gives no new Trouble, for this doth indifferently ſerve any Key; and 
- the Difference is ſo ſmall, as not to offend the Ear. | 
HBut thoſe who chuſe to treat of it with more Exactneſs go this way to 
. work. | | 
Preſuppoſing the Proportion for an Octave or Dia-paſon) to be that of 2 
to 1 ; they divide this into two Proportions; not juſt Equal (for that would 
fall upon the Surd Numbers, as / 2to 1;) but near. equal (fo as to be er- 
_ preſſed in, {mall Numbers.) In order to which, inſtead cf raking 2 to 1, they 
take (the Double cf theſe. Numbers) 4 to 2; (Which is the ſame 
Proportion as before; and interpoſe the Middle Number 3. And of theſe 
three Numbers, 4, 3, 2, that of 4 to 3, is the Proportion of a Fourth (or 
Dia-teſſeren.) And that of 3 to 2, the Proportion for a Fifth (or Dia- 


Pente, 


— 


5 ( 611 ) 

) And theſe two, put together, make up that of an Ofave (or Dia- 
ee that of 4 to 82 2 to 1.) And the Difference of thoſe = that 
of a Tone, or 9 to 8. As will plainly appear in the ordinary Method of 
Multiplying and Dividing actions, That is, E.. m3 And 


3 2 2 „ 


4, 3 (2 
2) - (+ 


Thus in the common Scale (or Gam-#ut) taking an Ofave, in theſe Notes, 
la, fa, Jol, Ia, mi, fa, ſol, la; ſuppoſe from E to e (placing mi, B-fa-b-mi, 
which is called the Natural Scale;) the Lengths for the Extremes Ia, la, an 
Ofave, are as 1 to 1, or 12 to 6. Thoſe Br ts la, (in la, fa, ſol, la,) or 
ni, Ia, (in ni, Ja, ſol, la,) a Fourth, as 4 to 3, or 12 to 9, or 8 to 6. Thoſe 
for la, mi, (in la, fa, ſol, la, mi,) or la, la, (in la, mi, ſa, ſol, la,) a Fifth as 
3to 2, or 12 to 8, or 9 to 6. . Thoſe for la, mi, the Diazentick-Tone (or 
Difference of a Fourth and Fifth,) as ꝗto 8. So have we for theſe four Notes 
la, la, mi, la, their Proportionate Length in the Numbers 12, 9, 8, 6. 

Then, if we proceed in like manner to Divide a Fifth (or Lia-pente,) Ia, 
fa, ſol, Ia, mi, or la, mi, fa, ſol, la, or the Proportion of 3 to 2, into near E- 

s, (taking double Numbers in the ſame Proportion, 6, 4 ; and interpo- 
ling the middle Number 5 ;) of theſe three Numbers, 6, 5, 4; that of 6 to 5,. 
is the Proportion of a Leſſer Third, (called a Tri-hemitone, or Tone and Half, 
as la, fa, (in la, mi, fa.) And that of 5 to 4, is the Proportion of the 
Greater Third, (commonly called a Ditone, or two Tones, (as fa, la, (ip fa, 
fel, la,) which two put together make a Fifth, as 3 to 2 ; that is - * 75 
3 ems 1 and their Difference is, as 25 to 24: That is —) 2 . 

4 | s * 

So have we for theſe 3 Notes, Ia, fa, la, their Proportionate Lengths in Num- 
bers, as 6, 5, 4. | | . 

In like manner, if we divide a Ditone, (or Greater Third,) as fa, la, (in 
fa, fol, la,) whoſe Proportion is as 5 to 4. (or 10 to 8.) into two near E- 
quals) by help of a middle Number 9 ) then have we (in theſe three Num- 
bers 10, 9, 8,) that of 10 to 9, for (what they call) the Leſſer Tone: And 
that of 9 to 8, for (what they call the Greater Tone. | 

But, whether fa, ſol, ſhall be made the Leſſer (as 10 to 9, and ſol, la, the 
Greater, (as 9 to8;) or, This the Leſſer, as 10 to 9,) and That the 
Greater, (as 9 to 8,) or ſome time This, ſome time That, as there is 
Occaſion, (to avoid what they call a ; is ſomewhat indifferent. 
For, either way, the Compound will be as 5 to 4; and the Difference 


(which they call a Comma.) as 81 10 bs; That is PX „ 
id. And =) e. | 25 
| SES BS Laſtly 


( 61,2. ) 
Tech, if from that of the Tri-bemi-tone. (or, Leſſer, Third) la, mi, fa; 


whole Proportion is,as.6 to 3 we take that of the Tine, Ja, mi, (which is 
c His of a Fourth and Fifth) as 9 to 8; there remains for tho 


unten, oi, fa, (or la, Ii) that of 46 te 15. That is +) — (©, 


— 16 


_ ——— 


e | ai? 
may be diyided into three near Equals; (by taking T'ripJe-Numbers, in the 
ſame Proportion 18, 15; and interpoſing the. two Intermediates 17, 16;) 
which will therefore be as 18 to 17, and as 17 to 26, and a8. 16 to 15; 
s __ 
That is, 1757 n | | 
Where alſo the Greater Tang, whoſe. roportion;.is as ꝙ to: on.18 to. 16, 
is divided.into its two near Equals; (commonly called, Henj-towes,), that. of. 
Is, TY Is | F L | 4.12 18 47. 18 A. 4 N 
e für rise The i 7 6 1% 16 
And the Leſſer Tone, that of 10 to 9, Or 20 to, 18, may be in like 
manſief Divided into that of 20, to. 19, and. chat, of 19 to 18: That is, 
2 * PRE 
18 18 18» 9 . 
Which Diviſions of the Greater and Lefſer Tone, anſwer to what is wont 


* 


to be deſigned by Flars and Sharps. 
So that (by this Compoſition,) of theſe Eight Notes, la, fa, ſol, la, mi, 
| Ja, fol, la; their Propbrtions ſtand thus; that of la, fay (or mi, fa) is as 16. 
| tc 15. That of fa, ſol, as 10 to 9, and that of ſol, la, as g to 8:: (or elſe 
that of fa,. ſol; as 9 to 8, and. that of:ſol; la, as 10 to 9, That of Ia, mir as 
9 to 8. And, if either of the Tones (Greater or Leſſer) chance · to: be divided 
(by: Flats or Sharps) into (what they call) Hemi - tones, their Proportions are to 
be. ſueh as is already. mentioned. | 155 Ga been. 
Thete may be a like Diviſten of - a Nurib, (or Dia teſſeron) into two Near 
Equals: And of ſome others of theſe, into three Neat Equals, Which might 
be of uſe for (what they were wont to call) the · Chromatic and Enirmonice. 
Muſick: But, thoſe ſorts of Muck having been long ſinee laid aſide, rhere is 
no no need of theſe Diviſions, as to the Mufick now in Uſe. 


The Javerfe8ion IV; I think *ris Evident that the · Piße in the Organ is intended to Expreſ 

— WII a Diſtinct Sound at ſuch a Pitch; that is, in ſuch a Determinate Dogree of 
an nm Gravity or Acuteneſs 3 or ſas it is now called) — or Sharpneſs ; And the 
8555 Relative or Comparative Conſideration of Two (or · more) ſuoh Sounds or 

y An, 1698. | Hay * : a 
Degrees of Harneſt or Sharpneſs, is the Ground of (whar we call) Concord, 
and Diſcord ; that is, a Soft, or Harſh Coincidence: - 1 
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Now, concerning this, there were amongſt the Ancient Greeks, Two (che 
molt conſiderable) Bens of Muficians : the Ariſtoxenians, don ny 

They both agreed thus far; that Dia-teſſeron, and Dia- peme, do together 
make up Dia:paſom; That is (as we now ſpeak, a. Fourth and R 70 J to- 


e two, of a 


* 
o 


r make an Eighth or Oftave : And; the Difference of tho 
Fourth and Fifth, they agreed to call a Tone, which we now call a hole 
Note. CCC (( OY 

Such is that, (in our preſent Mifick,)*of la, mi, (or, as it was wont to be 
called, res mi.) For da, Ja, ſol; Ia, or mi; fa, ſol, la, is a perfect Fourth { And 
la, fas fol las mi; or-la, mi, fa, ſol, la, —— The Difference of 
which is la, m, which is what the Greeks call the Dia x curicl-Tiue; which” 
doth Dis join two Fourths (on each ſide of it;) and being added to either pf 
them doth male a. Ny; Which was, in their Mah, that from" Bf, to 
Parameſo that: is in our Mt, from A to B: Suppoſing em to ſtand in B. 
ſa- bini, hichris aceounted its Natural Poſition 

Now in order to this, Ariſtoxruus and his Foffowers did tale that of a: 
Awth, as a Known Litaval, bythe | t of the Ear; Rid hat! o / 2 
Fiſth-likowſe-; And conſequently that of) am Ofide;' as the Aggregate of 
boch; and chat of a. Tinez-as: the Differenos of thoſe TwW me | 

And this of a Tone (as a Known Interval) they took as a common Mea 
ſure by-which- they did Eſtimate other ureroals': And accordingly they ac- 
counted à ¶urth to contain two Toner and a Half; a Hi to contain three 
Tones and a, Half, and conſoquently an: Eighth to contain: ſtx Toner; or five* 
Tones and two Half Tones. „ 

And at this, Rate our Fratticai 'Maſicians talk of Noter and Half Nites at 
this Day; ſuppoſing an Oftave to conſiſt of Twelve Hemi-tones, or Half 


But, Pythagorasand thoft who follow him, not taking the Ear alone to be a 
Competent Judge in · a Caſe ſo nico; choſe to diſtinguiſh the ſeʒ not by 2 ; 
Imervals, but hy Due Proportions : And this is followed by Zim Kepler; Carits,- 
and others, who treat vf Speculative Myufickin this and tho laſt Age: Accord- 
ingly-they: acconnted that of an Otave, to be, Whemthe Degree of G, 
or. Acusaugſe of tha dne Saund to that of the wther, is Donble, or a8 2 to ; 
that. of, a Fifth, when it is. Mai- alters /or as cg to 2 } tha o 2 Finrth wEwwp 
Seſqui-tertian, or as to 3. A οðnrting that the Sweeteſt) Proportion; which \ 
is. expreſs im the ſmalleſt Nanbers; and thebe fore (ntet to the Duiſon) that 
of. an Ociave, 2 toi, then that /of a Fey 3 to 2. and them that of a FU | 
4 ne e 135 e li % ; 163 % 02 31657 ILY CW 
And thus chat of 2. Ruh and Fifi do togother mn Eigen; Bowe” 
2, , br the' Proportion of 4 to'3, compounded 
wich that of 3 to 2; is-ths ſittte with'rhicr of 4 to 4, or 2 to And gott 
ſequently, the Difference of thoſe two, w hich . is that of a Tone, orFull Note, 
is that of 9 to 8. For) - ( - ; or, if out of the Proportion of 3 to 
2, we take that of 4 to 3; the Reſult is that of 9 to 8. Now, 


7 


( 614, ) 5 


Now, l this Oomputation it is manifeſt, That an Octave is 
ſome what leſs Six Ful Nofer. For (as was firſt eg vn by Eu- 


clid, and ſince by others) the Proportion of 9 to 8, he ſix T 4 com- 


8 more 2 > EM 
pounded, i ſomewhat ee 2 to . NN * | * 
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I being the Caſe; - they pred, Gia to * of the Dia- 


nas Tone (la, mi,) the full Pro portion of 9 to-8,. as a thing not to be al- 


tered ; being the Difference of. ERIE _ Dia efron, or the Fifth 
and Fourth, aka 


All the Difficulty, was, How the: remainit — G, fa, fil la,; ſhould 
be divided into three „ ſo as to anſwer (pretty near) the Ariſtoxenians 


Two Tones and a half: And might, altogether make u the Proportionof 
to 3, vrhich is that of a Fourth or — . ee 


Attempts, were made to this And according to thoſe 
they gave Names to the Different Genera or ade of Mufick, (the Diatonick, 


Chromatick, and Euarmonick Kinds,) with the ſeveral Sele, or leſſer Diſtin- 
ctions under thoſe Generals. 


The firſt was that of Euclid ( which did moſt generally obtain for many 
) Which allows to fa, ſol, and to fol, la, the full Proportion of 9 to 8; 
And therefore to a, = ha, (Which we call the Greater Third) chat of 81 to 


6: (For: % 2 =D 


And, eee to chat; of M, fa, which. 


is che ee to a Fourth). that of 256 to 243. For 620 8 25. 

that is, Hout of the Proportion of 4 to 3 we take that of Br to 64, the 
Reſult is that of 256to 243, To this they gave the Name of Zinma (ape) 
that is, the Remainder: (to wit, over and above two Tones.) But, in com- 
mon Diſcourſe (when we do not pretend to ſpeak nicely, nor intend to be ſo 
underſtood) it is uſual to call it an Hemi. tune, or Half-Note, (as being very 
near it) aud the other, Two to Notes. And this is what Paule calls 


Diatoum Ditomon, (of the Diaronick kind with Tue Full Tones.) | 


Againſt this it is Objected {as not the moſt convenient Diviſion) that 
the Numbers of 81 to 64, are too great ſor that of a Ditone, or Greater 
Third ; which is not Harſh to the Ear; but is rather Sweeter than that of a 


Single Tone, whoſe Proportion is 9 to 8. And, in that of 256 to 243, the 
Numbers are Iu much greater. Whereas there are many Proportions (as 


4 — * >, in ſmaller Numbers than that Ng. to 83 of which, in, 


axis rin, there is no ane . 


2 


or Acute than that other.) Which inſtead of two Ful Tones for fa, ſol, Ia, 
aſſigns (what we now call) a Greater and a Laſſer Tone; (which by the 
more Nice Muficians of this and the laſt Age ſeems to be more embraced;) 
Aſſigning to fa, ſol, that of 9 to 8, (which they call the Greater Tone ; ) 
and to 3, la, that of 10 to 9, (which they call the Leſſer Tone: ) And 
therefore to fa, la, (the Ditone or Greater Third) that of ' 5 to 4.. (For 
2 * 1 T ) And conſequently to mi, fa, (which is remaining 
9 F * 
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of the Fir) that of 16 ws 15. "For T) 4 (j. That, if our 


of that of 4 to 3 we take that of 5 to 4, there remains that of 16 to 15. 
Many other ways there'are (with whick I ſhall not trouble you at pre- 

nt) of dividing the Fourth or Dia-teſſeron, or the 2 - of 4 to 3, in- 

to three parts, anſwering to what (in a looſer way of Expreſſion) we call an 


a 6 I K 
Half Note, and two Whole Notes. Bur this of IS x N , is that 
which is now received as the moſt proper. 


To which therefore I ſhall apply my Diſcourſe ; Where is (what we 
call) the Emi. T: one, or Half-Note, in mi, fa ; : that of the Greater Ti one, in 
ſa, Jl, and i the Lat, Tine, in Jul, ls. 


Only with this Addition; That each of thoſe Tones, is (upon Occaſion 
by Flats and Sharps (as we now ſpeak) divied into two Hemi-tones, or Half 
Notes: Which anſwers to what by the Greeks was called Mutatio quoad Mados 
([the Change of Mood;) and what is now done by removing mi to another 


. 
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Thus by the help of Flats and Sharps (dividing each whole Note, be it the 
Greater or Leſſer , into two Half Notes, or what we call ſo,) the whole Oftave 
is divided into Twelve parts or Intervals (contained beween Thirteen Pipes) 
which are commonly called Hemi-tones or Half Notes, not that each is preciſe- 
ly Half a Note, but ſome what near it, and ſo called. And I fay, by Flats and 
Sharps; For ſometime the one, ſometime the other is uſed. As for Inſtance, 
2 Fat in D, or a Sharp in C, do either of them genes a Middling Sound 
(though not preciſely in the; Midſt) between C and D;; Sum per than C and 
. Slayer thay p. „„ 
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And {b- in each Offave ſucceſſively following. And, if the Pipes in each 
:Oftave bet e Sands in theſe:Proportions of ' Gravity and 'Aruteneſs, it 
will be upp ed (according to this Hypotheſis) to be perfectly Proportioned. 

But, inſtead of theſe ſucceſſive Proportions of each Hemi-tone;-it is found 
neceſſary (if I do not miſtake the PraQice)ſo to order the 13 Pipes (containing 
12 Intervals which they call Ami: tunes) as that their Sounds (as to Gravity 
and Acuteneſs) be in Continual Proportion, (each to its next following, in 
dne and the fame Proportion ;) which all together ſhall compleat that of an 
ue of Dia-paſon, as 2 to i,  Whereby it gomes to paſs that each Pipe 
' doth not expreſs its proper Sound, but very near it, yet ſomewhat varying 
from. it; Which" they call Bering ;. which is ſomewhat of Imperſection in 
this Noble Inſtrument the Top of all. | 
It may be asked, Why may not the Pipes be ſo ordered, as to have their 
- Soup ds in juſt, Proportion, as well as thus Bearing ? 
wats” N J FA very well be ſo, if all Myfek were 28 to the ſame 
Kc, or (as the Greeks call it) the ſame Mode; As for Inſtance, if, in all 
_Compolitipns, wi, were always placed in B-fa-biwri. For then the Pipes 
might be ordered in ſuch Proportions as I have now deſigned. 
= % ner age ray Fo made in a great Variety of Modes, or with great 
: e ja the Pitch, Ai is not always placed in B-fa-bi-mi; but ſometimes 
in E. Mn, Tometimes in A-la-mi-re, &c. And (in Summ) there is none 
of thoſe 12 or 13. Pipes but may be made the Seat. of ni. And, if they _ 

Exactly 


= { 


ee ( 617 ) % 
exadtly fitted to any one of theſe Caſes, they would be quite out of Order 
for all the reſt. | $1.5 
As for Inſtance, If mi, be removed from B-fa-b-mi, (by a Flat in B) to 
1 Inſtead of the Proportions but now deſigned, they muſt be thus 
ordered, 


B. 1. C. 2. D. . E. F. 2. G. . 2. b 
Ja.F. el. X. la. . . a. . ſol. Þ. 1a. fa. 
e 
17 16 19 18 17 16 Is . 


_ 


where tis manifeſt, that the Removal of mi doth quite diſorder the whole 
Series of Proportions. And the ſame would again happen, if i be removed 
trom E to A (by another Flat in E.) And again, if removed from to A to D. 
And fo perpetually, But the Hemitones being made all equal, they do indit- 
ferently- anſwer all the Poſitions of mi (though not exactly to any :) Yet 
nearer to ſome than to others. Whence it is, that the ſame T'une 
better at one Key than at another. | 

It is asked, Whether this may not be remedy'd ; by interpoſing more 
Pipes; and thereby dividing a Note, not only (as now) into Hal/-Nores, but 
into Quarter- Notes, or Half-Quarter-Notes, &c. | | 

I anſwer; It may be thus remedy d in Part; (that is, the Imperfection 
might thus be ſomewhat leſs, and the Sounds ſomewhat nearer to the 
Proportions ;) but it can never be exactly true, ſo long as their Sounds (be 


they never ſo many) be in continual Proportion; that is, each to the next 


Subſequent in the ſame Proportion. | fo 
For it hath been long ſince demonſtrated, that there is no ſach thing as 


a juſt Hemitone practicable in Muſick (and the like for the Diviſion of a Tone 


into any Number of equal Parts ; three, four or more.) For, ſuppoſing 
the Proportion of a Tone or Full Note, to be + (or, as g to 8) that of the 
Half Note muſt be as V 9, tov 8; that is as 3 to / 8, or 3 to 2 ½ 2.) 


4. 
which are ſacommenſurable Quantities. And that of a Quarter-Note, asV 9 


4 1 
to V 8, which is yet more [ncommenſurate. And the like for any other 
Number of equal Parts, which will therefore never fall in with the- Pro- 
portions of Number to Number. = 
So that this can never be perfectly adjuſted for all Keys (without ſomewhat 
of Bearing) by multiplying Pipes; unleſs we would for every Key, or every 
difterent Seat of ni) have a different Set of Pipes, of which this or that is to 
be uſed, according as (in the Compoſition) mi is ſuppoſed to ſtand in this 
or that Seat. Which vaſt Number of Pipes (for every Octave) would vaſtly 


2 the Charge : And (when all is done) make the whole Impracti- 
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Anew Turin of V. F. Sulvetzi, about 4 Years ago invented a Nu Tuning of the 4uien: 
bs. IE Tes Viol with the · uſual 13 Krings; by means of which T: 2 it is rer der d 
05 7 "wholly perfect, fo that you may expreſs upon it all Concords, Diſcords, and alſo 
„the Imperfect Concords, as Sevenths, Sixths, Cc. as well as upon any Vi, ginal 
that hath the Quarters of Notes upon it. *T'is true, tis only for melan- 
PD cholly and paſſionate Matter, and not for Diviſion, assis the proper Nature 
of the Hra. I ſhall only add, that with the aboveſaid Tuning, it aſcends in 
Alt as high as G-ſol-re-ut ; and deſcends as low as Double C-fa-ut ; and can 
make every where the ſame Concords as above. - 


| feb reported of VI. 1. I take it for granted, that much of the Reports concerning the 
Molick.in For- great Effects of Mufick in former Times, beyond what is to be found in lat- 
- amined ; by pr, ter Ages, is highly perbolical, and next Door to Fabulous; and therefore 
— zg, great Abatements mult be allowed to the Elogies of their Mufick. | 
An, 1658. 2. We muſt conſider, That Mick (to any tolerable Degree) was then (if 
not a new, at leaſt) a rare Thing, which the Ruſticks, on whom it is re- 
ported to have had ſuch Effects, had never heard before; and on ſuch a little 
Muſick will do great Feats ; as we find at this Day, a Fiddle or a Bag-pipe 
at a Country Morice Dance. 
3. We are to conſider, that their Mufick (even after it came to ſome good 
Degree of Perfection) was much more plain and ſimple than oursnow-a-days, 
They had not Conſorts of two, three, four or more Parts or Voices: But one 
ſingle Voice or ſingle Inſtrument a- part; which to a rude Ear, is much more 
taking than more compounded Muſick. For that is at a Pitch not abore 
their Capacity; whereas this other confounds it, with a great Noiſe, but 
nothing diſtinguiſhable to their Capacity. | 
4. We are to conſider, that Myfick with the Ancients was of a larger Ex- 
tent than what we call Myfick now-a-days : For Poetry and Danciag (or come- 
ly Motion). were then accounted Parts of Mu/ick, when DMfick arriv'd to ſome 
Perfection. Now we know that Perſe of it ſelf, if in good Meaſures and affe- 
ctionate Language, and this ſet to a Mufical Tame, and ſung. by a decent 
Voice, and accompanied but with ſoft Inſtrumental Mufick, it any, ſuch as not 
to drown or obſcure the emphatick Expreſſions (like what we call Recitative 
* Mafick) will work ſtrangely upon the Ear, and move all Affections ſuitable 
to the. Tune and Ditty ; (whether brisk and pleaſant, or ſoft and pitiful, or 
_ Herce and angry, or moderate and ſedate) eſpecially if. attended with a Ge- 
ſture and Action ſuitable. For, tis well known, that ſuitable Acting on a 
. Stage, giyes great Life to the Words, Now all this together (which were 
all, Ingredients in what they called Mick) muſt. needs operate ſtrongly on 
t ones and Affections of ordinary People, unacquainted with ſuch kind 
of Treatments. For, if the deliberate reading of a Romance (When well 
penn d) will produce Mirth, Tears, Joy, Grief, Pity, Wrath, or Indignation, 
_ ſuitable to the reſpective Intents of it, much more would it ſo do, if ac- 
 companied with all thoſe Attendants. | : 
5. You 
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5. You will ask, perhaps, why may get all this bn] dons, ad Ell as 
then? I anſwer, no doubt it may, and with like Effect, an an Addreſs be 


made in proper Words, with moving Arguments, in juſt Meaſures, (Borricat © 


or Rhetorical) with the emphatick Words, Words ſer in ſignal Places on, "i 
ced with a good Voice, and a true, Accent, and attended with a 1 - 


ſtare; and all theſe ſuitably adjuſted to the Paſſion, Affection, ot * 
Mind, particularly — to be produced, (be it Joy, Love, Grief, Nich, 
Courage or Indignation) will certainly zyw as well as then, produce grei 


Effects upon the Mind, eſpecially upon a Surprize, and where Perſons are 


not otherwiſe pre- engaged: And if ſo managed, as that you be, (or ſeem 
to be) in earneſt; and if not over - acted by apparent Affectatin 


6. We are to conſider, that the uſual Deſign of what we now cal t.. 


18 very different from that of the Antients. What ye now call Maaßck, is N 
but what they called Harmonick ; which was but one Part of their Mufich, 
(conſiſting of Words, Verſe, Voice, Tune, Inſtrument, and Acting). and 
we are not to expect the "lame Effect of one Piece as of the whale, 

7. When Mufick, arrived to great Perfection, it was applied to particular 


' Deſigns of exciting this or that particular Affection, Paſſion, or Tiempercof 


Mind; the Tunes and Meaſures being ſuitably adapted to ſuch ſigns. 
But ſuch Deſigns ſeem almoſt quite neglected in our preſent Mu/ick. The 
chief Deſign now, in our moſt accompliſhed Mu/ch, being to pleaſe the Ear; 
| when by a ſweet Mixture of different Parts and Voices, with Cadencies and 


Concord intermixed, a grateful Sound is produced, which only the Judicious 


Mufician can diſcern and diſtinguiſh. 

8. Tis true, that even this Compound Mufick admits of different Characters, 
ſome are more brisk and airy ; others more ſedate and grave; others more 
languid; as the different Subjects do require. But that which is moſt pro- 
per to excite particular Paſſions or Diſpoſitions, is ſuch as is more Simple, and 
Uncompounded : ſuch as a Nurſe's Janguid Tune, lulling her Babe to ſleep ; or a 
continual Reading in an Even Tone; or even the ſoft Murmur of a little 
Rirulet, running upon Gravel or Pebbles; inducing a quiet Repoſe of the 
Spirits. And contrariwiſe, the Briskneſs of a. Jig, on a Kit or Violin, exci- 
ting to-Dance. Which are more Operative to ſuch particular Ends, than 
an Elaberate Compoſition of Full Mufick. 

9. To conclude ; If we aim only at plealing the Ear, by a ſweet Conſort, 

I doubt not but our Adern Compoſitions may be equal, if not exceed thoſe 
of the Ancients : Amongſt whom I do not find any Footſteps of what we 
call ſeveral Parts or Voices, (as Baſe, Treble, Mean, &. ſang in Conſort) 
anſwering each other, to compleat the Muſick. But if we would have our 
Muſick ſo adjuſted, as to excite particular Paſſions, Affections, or Temper 
of Mind, (as that of the Ancients is ſuppoſed to have done) we muſt apply 
more ſimple Ingredients, fitted to the Temper we would produce. And 
this, I doubt not, but a Judicious Compoſer may ſo effect, that (with the 
Help of ſuch perboles, as with which the Ancient Muſick is wont to be 
ſet off) our Mufick may be ſaid to do as great Feats as any of * 
6 | VII. A4c- 
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